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substance suspens.on .s converted .n ^ ^ substance ^cles , their P ^ nanos|zed 

into an aqueous medium. 1 neaq inc0 rporated by reference. preparing extremely 

sr:: r= sSxrs^ss^s^ 5 - - 

45 technoiogy for increase the d.ssolu ^ ^ jncrease 

lecithin. metnods otten provide an increase in dissolution ra 
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[0014] Usui 



„ «^,„ d „S m,to «— «■»« 

SUMMARY OF THE INVENTION 

dissofving form of th dr Z exist L Thus ' «he termCl "a^^f '^ %Wd,880 ' uflon 

scientificorpatentliterature Z1 e ' ther known or ha * been deterZS ' V S0 ' Ub ' e ° f more slowin 9 

20 form provides dS J^ f0r eXample < from •»! 
concentration of ^ d ^ 

* in»s'°weLo, U bi^ 

rOOIT] A solubility-improved druo form m «mporanly, compared with the drug 

comprising a highl 'soluble form 0 f he dmo" ° ? 3 h ' 9h ' y S0,uble fo ™ °f the drug alone m h 

Poorly or highly soluble form Z ™ 9 P ' US ' nert exc ipients, or may be a 12 ' y be 3 com P°sition 
regardless of the length 0 til , t - m ° re eXCipients whicn have the effect of in? " C ° mpnsin9 the dru 9 'n a 

* include but are no Hmite d , 0 m ^ " S ° ,Ubili,y iS inc ^sed Examo es o< Tt' ^ ° f the ^ 

drug ,n a solubility-improved form- and 2 P de 3 P harm aceutically acceptable mm. •♦■ 

composition is an UMer lne ™™ Providod by a comm^I v " S6 <lnv ™™"l »>« is at 

Mon-en„,„ci„J;;r n,qUan ^ 

■ Ul Iree Tr °m the concen- 
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in need of the drug (a) * * c0 . admlniste red with the drug in s ". t o a a m control composition, and where.n 

Z rnSnSZrhancing P*™- invention ha ve one or more of the concen tration 

[0022] The various aspects * administered to a use environment prov des a ^ ^ 
0023] The solubility-impro e drug J° m J of whi!e the c° ncentrat '^7r a ddUion, because in some 

o, drug that exceeds the equihbnum « tQ tne equiijbriu m concentr a ^ a , ess soluble form 
at which the initiaiiy chanced drug concenua ^ tQ ^ ^ the d ug co verts 

cases the drug form ^"f^J^ 0 f the polymer often aliows the drug to ° invention pr0 vide 

in the absence of the polymer, the V***™ Tne result is that the compositions of the P ed form 

than that obtained in the ab ^.^ the drug form 

the rate at which the enha " ce ^ J tne drug fo rm alone. mnn , jtjons 0 f the present invention may also 

maximum drug conce^^ 

,o [0024] improving the dissolution au increasin g the concentration of drug ma ^ )eve , s 

provide enhanced *™^*^Z™^ the concentration of the drug .n solutu, a J blood 
environment, particularly in the Gl Uact Imp 9.^ ^ {o be reached or ,n other cases a B ^ ^ 

solubility which otherwise do not have concentration in 

to reduce the required dose. jfons of the present ^«ntl^^^« ^ t0 rema in high 

35 [0026] It is known that he solub my P fe ^ equjljbnurT1 concenUation or tn conce ntration can 

cipMon. o,»s«li»«on, «^™;^ u la, ma»an,sm o. »c«on. It is b*«-» J» » " Sllr p,isin,l». Ms may 

but to the same use environment as the g bioavailability. when tney are com- 

than equilibrium drug «*^^^h^c.n fl polymer may be ■^.^^^ponerts together or 
[0028] The drug torn- i an ^centra ^ ^ combjnjng and ^J^^ntr^hancmg pol- 
5 o bined using """^^J Thus a simple physical ^ Wure of ^uch as a melting point or glass 

55 [0029] The drug form and the cogent js me ant that the *^ the drug form 
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solubility form of said drug in said use environment and a rii= c i *• n 6C ' UI ' nUm concer, t rat ' on of a lowest 
lowest solubility form of said drug in said use environment and 6X066(13 3 dissolution rate of said 

— PO'V- is present in a sufficient 
of said drug in said use environment that tart leasM SZ * env '™™nt, a maximum concentration 

a control composition, wherein said control compos ion £ an eaZZ ^TT" ° f said d ~9 P^'ded by 
improved form alone. imposition is an equivalent quantity of said drug in said solubility- 

[0032] ,„ a second aspect, the invention relates to a composition comprising: 

solubility form of said drug in said use environment and a c^Z r f " 6qU '" briUm co " ce "™™ of a lowest 
lowest solubility form of said drug in said use e'^onment an ^ ** * diSM °" rate of 

(b) a concentration-enhancing polymer; 

wherein said concentration-enhancing polymer is present in . *„m„; ♦ 

after introduction to a use environment, a dLo ut on a e Sunder the on TT S ° ^ 8aW C ° mp ° Si,i ° n provide *' 
at least 90 minutes between the time of introdu o in to th TuTeJrZ TZT^ CUfVe f ° r any period of 
duction to the use environment that is at least 1 2 "old* ^corresoondin J* 0 "' 2? ° minU,6S f ° llowin 9 in,rc " 

[0033] In a third aspect, the invention relates to a composition comprising: 

• ~d~ 

solubility form of said drug in said use environmentTnd a diss Ttion a^T ^ COncen,ration of a lowest 

lowest solubility form of said drug in said use environment I„? 6XC6edS * dissolution ^ of said 
(b) a concentration-enhancing polymer; 

wherein said concentration-enhancing polymer is present in a ♦ 

after introduction to said use environment I Z^S^S^r^ ** Said C ° mP ° Siti ° n pr0Vides ' 
wherein said control composition is an equivalent ZanZ c 1221* J 25 r6 ' atiVe t0 3 COntrol composition, 
[0034] ,n further independent embodiments of the fi sT second Z thfrf S ° lubillty - impr0ved alone, 
improved drug form is selected from the group conslstina i dTin m ^ r T*** ° f the inV6ntion ' the sofubility- 
absorbed drug, drug in a nanosuspension, of d u Z n TVT **» h nano P art -'ate form 

form, self-emulsifying form, and three-phase drug form 9 ' cyclodex,rln/dru 9 form, softgel form, gelatin 

[0035] In further independent embodiments of the first second and third 

nanoparticulate form. The nanoparticulate form o the 1 IT d aSP6CtS ° f the invention . the drug is in 

crystalline drug substance having a J^^^TL^ZTS * 1 ° % l ° "' 9% by Wei ° ht ° f 3 
average particle size of less than about 400 nm In one eSfml! 9 ' d SUbStance havin 9 an effective 
«allyof1 0 o/o to 99.9o/o by weight ofacrystaiiined ^CS fl S*^^^^^ 
drug substance having a non-crosslinked surface modifi ^ adsorbeT^ Water ° f ' 6SS than 1 0 m 9 /mL . said 

by weight and sufficient to maintain an «le^J^££^J£ T* I ^ ™ am ° Unt ° f a 1 10 90% 
[0036] In further independent embodiments of Z . . L S tha " aD0Ut 400 nm - 

from thegroup consisting of 

lowering agents, decongestants, antihistamines antS 

tipsychotic agents, cognitive enhancers, cholesterol-reducing ^aaems anSn antMnf| a™ories, an- 

anti-impotence agents, antibacterial and antifunga,agSS 
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[0037] in further independent embodiments of the ins second [R . (R . s ^]-5-chloro-N-[2-hydroxy-3-{meth- 

glycogen phosphorylase inhibitor selected ^ 5-ch.oro-1H-indole-2-carboxy.ic acid 
5 oimethylamino}-3-oxo-1-(pheny.methyl) P mpyl-^ 

[(1 S)-b e nzyl-(2R)-hydrox y -3-((3R,4S)-d 1 hydroxy-pyrro dm yl ) 2 oxy PV ^ Qf the jnventioriithe drug IS a 

0038] in even further ^^ h e ^^ f ^ e group consisting of [2R.4S] MO.B-bis-trif.uoromethyU 
cholesterol ester transfer protein inhibitor se le n 4 9 dihvdro -2H-quino.ine-1 -carboxylic acid ethyl ester; or a 
benzyl)-methoxycarbony.-amino]-2-ethyl-6-tnfu^ 
,o corn^ndwhichis^R^SH-lacetyK^ 

quinoline-1 -carboxylic acid, .sopropyl ester, or a icompou nd, " J |ic acid isopr opyl ester 

oxycarb^nyl-am^^ and J rd aspects of the invention, the use 

[0039] in even further independent embody* of be selected from the group consisting of the 

environment is in vivo. In these ^^^^^^^Z^. subcutaneous space, vagina, tract, pulmonary 

/nv/fra „ t hnd imP nts of the first and second aspects of the invention, the concentrat.on-en- 

r0041l In further independent embodiments of the tirst anu s>e 

2 o hancing polymer has a hydrophobic porti^^ 

[0042] infurtherindependentembod.ments thef rst nts _ the polyrner may be selected from the 

enhancing polymer is a ^^,^^^'3^^^. hydroxypropyl methyl cellulose succinate, hy- 
group consisting of hydroxypropyl ^^^^^^ succinate, hydroxyethy. ce.lulose acetate suc- 
droxypropyl cellulose acetate -ethyl cellulose acetate succinate, hydroxyethyl methyl 

25 cinate, hydroxypropyl methyl cellulose phtha^te ^ ; Mjoxyet * ^ carboxyme thy. ce.lulose, car- 

cellulose acetate phthalate, carbo xyethyl J m ^Z acetate phthalate, ethyl ce.lu.ose acetate 

boxymethyl ethyl cellulose, cellulose ^ me thy, cellulose acetate phthalate, hydroxypropyl 

phthalate, hydroxypropyl cellulose acetate phthalate hydroxyp P y ^ hydroxypropy , me - 

cellulose acetate phthalate succinate, "V^ 0 **™' ™^ cellulose butyrate phthalate, cellulose 

so thyl cellulose succinate phthalate, ^^^^^'^TJ^ trimel.itate, hydroxypropyl cellulose 
acetate trimellitate, methyl ce.lulose acetate rimell,t ^; ^ ™™ hydroxypropy l cellulose acetate trimel.itate suc- 
acetate trimellitate, hydroxypropyl methyl f ' u ^ 

cinate, cellulose propionate trimel.itate, ^^^s^X^ oe^ose acetate, hydroxypropyl salicylic acid cel- 
isophthalate, cellulose acetate pyndined J^J^ ethylbenz0 ic acid cellulose acetate, ethyl phthahc 
35 lulose acetate, ethylbenzoic acld t . cellul0S H e ^^ e e ^te andethyl picolinic acid cellulose acetate. 

acid cellulose acetate, ethyl nicotinic acd cell ulos « a J^; ^ d J d P hird aspec ts of the invention, the polymer ,s a 
[0043] in further independent embodiments of the first, second and th P ^ ^ grQup cons|stjng of 

non-ionizablecenulosic^ 

hydroxypropyl methyl cellulose acetate n V™^ ^ hydroxye thyl ethyl cellulose. 

40 d oxyethyl methyl cellu.ose, hydroxyethy. cell ^ a cetet ^ ^ J Qf the invention , the polymer is an 

[0044] in further independent embodiments of the first ™ * £ selected from tne group consisting of 

Lzab.e, non-ce..u,osic polymer. In th ^^ polyacrylates, amine-functionalized 

non-ionizable, non-ce.lulosic polymer. In these embod ■J^JJJ^*, ^ group comprising hydroxy,, a.ky- 
of viny, polymers and copo.ymers ^^^^^Z, hydroxy.-containing repeat unit and at .east one 
lacyloxy, and cyclicamido; vinyl copolymers of at .east on hyarop , y & Qf thejr repeat ^ , n 

so hydrophobic, alky- or aryi-containing ^^J^^^ copolymers; polyvinyl pyrrolidone; and po.y- 
the unhydrolyzed (viny. acetate form; P 01 ^" ^^ypropylene block copolymers. 

enhancing polymer is a neutralized acidic Pjjjn* gnd thjrd aspects of the invention, the solubility- 

55 [0047] in further independent ^embodiment of ^^^^^ ^ bezipmsWone. 

l^r^CKStt Shod of' administering a ,ow-so,bi„ty drug com P ns,ng co- 
administering; 
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(a) a drug in a solubility-improved form which provides, when administered to a use environment, at least one of 
a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a lowest 
solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution rate of said 
lowest solubility form of said drug in said use environment; and 

(b) a concentration-enhancing polymer; 

wherein said concentration-enhancing polymer is co-administered with said drug in a sufficient amount, so that after 
introduction to said use environment, a maximum concentration of said drug in said use environment is provided that 
is at least 1 .25-fold a maximum concentration of said drug provided by a control composition, wherein said control 
composition is an equivalent quantity of said drug in said solubility-improved form alone. 

[0049] In a fifth aspect, the invention relates to a method of administering a low-solubility drug comprising co-admin- 
istering: 

(a) a drug in a solubility-improved form which provides, when administered to a use environment, at least one of 
a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a lowest 
solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution rate of said 
lowest solubility form of said drug in said use environment; and 

(b) a concentration-enhancing polymer; 

wherein said concentration-enhancing polymer is co-administered with said drug in a sufficient amount so that, after 
introduction to said environment, a dissolution area under the concentration versus time curve for any period of at least 
90 minutes between the time of introduction into the use environment and about 270 minutes following introduction to 
the use environment is provided that is at least 1 .25-fold the corresponding area under the curve provided by a control 
composition; 

and wherein said control composition is an equivalent quantity of said drug in said solubility-improved form alone. 
[0050] In a sixth aspect, the invention relates to a method of administering a low-solubility drug comprising co-ad- 
ministering: 

(a) a drug in a solubility-improved form which provides, when administered to a use environment, at least one of 
a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a lowest 
solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution rate of said 
lowest solubility form of said drug in said use environment; and 

(b) a concentration-enhancing polymer; 

wherein said concentration-enhancing polymer is co-administered with said drug in a sufficient amount so that, after 
introduction to said use environment, a relative bioavailability is provided that is at least 1 .25-fold that of a control 
composition, wherein said control composition is an equivalent quantity of said drug in said solubility-improved form 
alone. 

[0051] In further independent embodiments of the fourth, fifth and sixth aspects of the invention, the solubility-im- 
proved drug form is selected from the group consisting of in nanoparticulate form, absorbed drug, drug in a nanosus- 
pension, a supercooled melt of drug, cyclodextrin/drug form, softgel form, self-emulsifying form, and three-phase druq 
form. 

[0052] In further independent embodiment of the fourth, fifth, and sixth aspects of the invention, the drug is in nan- 
oparticulate form . The nanoparticulate form of the drug may comprise particles of 1 0% to 99.9% by weight of a crystalline 
drug substance having a solubility in water of less than 10 mg/ml, said drug substance having an effective average 
particle size of less than about 400 nm. In one embodiment, nanoparticulate form of the drug consists essentially of 
10% to 99.9% by weight of a crystalline drug substance having a solubility in water of less than 10 mg/mL, said drug 
substance having a non-crosslinked surface modified adsorbed on the surface thereof in an amount of 0.1 to 90% by 
weight and sufficient to maintain an effective particle size of less than about 400 nm. 

[0053] In further independent embodiments of the fourth, fifth and sixth aspects of the invention, the drug may be 
selected from the group consisting of antihypertensives, antianxiety agents, anticlotting agents, anticonvulsants, blood 
glucose-lowering agents, decongestants, antihistamines, antitussives, antineoplastics, beta blockers, anti-inflamma- 
tories, antipsychotic agents, cognitive enhancers, cholesterol-reducing agents, antiobesity agents, autoimmune disor- 
der agents, anti-impotence agents, antibacterial and antifungal agents, hypnotic agents, anti-Parkinsonism agents, 
anti-Alzheimer's disease agents, antibiotics, anti-depressants, antiviral agents, anti-atherosclerotic agents, glycogen 
phosphorylase inhibitors, and cholesterol ester transfer protein inhibitors. 

[0054] In further independent embodiments of the fourth, fifth and sixth aspects of the invention, the drug is a glycogen 
phosphorylase inhibitor selected from the group consisting of [R-(R*S*)]-5-chloro-N-[2-hydroxy-3-{methoxymethylami- 
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no}-3-oxo-1-(phenylmethyl)propyl-1H-indole-2-carboxamide and 5-chloro-1 H-indole-2-carboxylic acid [(1 S)-ben- 
zyl-(2R)-hydroxy-3-((3R,4S)-dihydroxy-pyrrolidin-1 -yl-)-3-oxypropyl]amide. 

[0055] In further independent embodiments of the fourth, fifth and sixth aspects of the invention, the drug is a cho- 
lesterol ester transfer protein inhibitor selected from the group consisting of [2R.4S] 4-[(3,5-bis-trifluoromethyl~benzyl)- 
methoxycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; or a com- 
pound which is [2R 4S] 4-[acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-qui- 
noline-1-carboxylic acid isopropyl ester; or a compound which is [2R, 4S] 4-[(3,5-Bis-trifluoromethyl-benzyl)-methox- 
ycarbonyl-aminol-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid isopropyl ester. 
[0056] In further independent embodiments of the fourth, fifth and sixth aspects of the invention.the use environment 
is in vivo. In these embodiments, the use environment may be selected from the group consisting of the Gl tract, 
subdermal, intranasal, buccal, intrathecal, ocular, intraaural, subcutaneous space, vaginal tract, pulmonary tract, ar- 
terial and venous blood vessels, and intramuscular tissue of an animal. 

[0057] In further embodiments of the fourth and fifth aspects of the invention, the use environment is in vitro. 
[0058] In further independent embodiments of the fourth, fifth and sixth embodiments of the invention, the concen- 
tration-enhancing polymer has a hydrophobic portion and a hydrophilic portion. 

[0059] In further independent embodiments of the fourth, fifth and sixth embodiments of the invention, the concen- 
tration-enhancing polymer is a ionizable cellulosic polymer. In these embodiments, the polymer may be selected from 
the group consisting of hydroxypropyl methyl cellulose acetate succinate, hydroxypropyl methyl cellulose succinate, 
hydroxypropyl cellulose acetate succinate, hydroxyethyl methyl cellulose succinate, hydroxyethyl cellulose acetate 
succinate hydroxypropyl methyl cellulose phthalate, hydroxyethyl methyl cellulose acetate succinate, hydroxyethyl 
methyl cellulose acetate phthalate, carboxyethyl cellulose, ethyl carboxymethyl cellulose, carboxymethyl cellulose, 
carboxymethyl ethyl cellulose, cellulose acetate phthalate, methyl cellulose acetate phthalate, ethyl cellulose acetate 
phthalate, hydroxypropyl cellulose acetate phthalate, hydroxypropyl methyl cellulose acetate phthalate, hydroxypropyl 
cellulose acetate phthalate succinate, hydroxypropyl methyl cellulose acetate succinate phthalate, hydroxypropyl me- 
thyl cellulose succinate phthalate, cellulose propionate phthalate, hydroxypropyl cellulose butyrate phthalate, cellulose 
acetate trimellitate, methyl cellulose acetate trimellitate. ethyl cellulose acetate trimellitate, hydroxypropyl cellulose 
acetate trimellitate. hydroxypropyl methyl cellulose acetate trimellitate, hydroxypropyl cellulose acetate trimellitate suc- 
cinate, cellulose propionate trimellitate, cellulose butyrate trimellitate, cellulose acetate terephthalate, cellulose acetate 
isophthalate cellulose acetate pyridinedicarboxylate, salicylic acid cellulose acetate, hydroxypropyl salicylic acid cel- 
lulose acetate, ethylbenzoic acid cellulose acetate, hydroxypropyl ethylbenzoic acid cellulose acetate, ethyl phthalic 
acid cellulose acetate, ethyl nicotinic acid cellulose acetate, and ethyl picolinic acid cellulose acetate. 
[0060] In further independent embodiments of the fourth, fifth and sixth embodiments of the invention, the polymer 
is a non-ionizable cellulosic polymer. In these embodiments, the polymer may be selected from the group consisting 
of hydroxypropyl methyl cellulose acetate, hydroxypropyl methyl cellulose, hydroxypropyl cellulose, methyl cellulose, 
hydroxyethyl methyl cellulose, hydroxyethyl cellulose acetate, and hydroxyethyl ethyl cellulose. 
[0061] In further independent embodiments of the fourth, fifth and sixth embodiments of the invention, the polymer 
is an ionizable, non-cellulosic polymer. In these embodiments, the polymer may be selected from the group consisting 
of carboxylic acid functionalized polymethacrylates, carboxylic acid functionalized polyacrylates, amine-functionalized 
polyacrylates, amine-fuctionalized polyacrylates and polymethacrylates, proteins, and carboxylic acid functionalized 
starches. 

[0062] In further independent embodiments of the fourth, fifth and sixth embodiments of the invention, the polymer 
is a non-ionizable, non-cellulosic polymer. In these embodiments, the polymer may be selected from the group con- 
sisting of vinyl polymers and copolymers having at least one substituent selected from the group comprising hydroxyl, 
alkylacyloxy, and cyclicamido; vinyl copolymers of at least one hydrophilic, hydroxyl-containing repeat unit and at least 
one hydrophobic, alky- or aryl-containing repeat unit; polyvinyl alcohols that have at least a portion of their repeat units 
in the unhydrolyzed (vinyl acetate) form; polyvinyl alcohol polyvinyl acetate copolymers; polyvinyl pyrrolidone; and 
polyethylene polyvinyl alcohol copolymers and polyoxyethylene-polyoxypropylene block copolymers. 
[0063] In further independent embodiments of the fourth, fifth and sixth aspects of the invention, the concentration- 
enhancing polymer is a neutralized acidic polymer. 

[0064] In further independent embodiments of the fourth, fifth and sixth aspects of the invention, the drug and said 
polymer are administered at about the same time. In these embodiments, the polymer and said drug may optionally 
be administered together. Alternativley, in these embodiments, the polymer and said drug may optionally be adminis- 
tered separately. 

[0065] The foregoing and other objectives, features, and advantages of the invention will be more readily understood 
upon consideration of the following detailed description of the invention. 
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DETAILED DESCRIPTION OF THE INVENTION 



THE DRUG 

the invention. B^^S,;^™""' a ' th ° U 9 h s P a *gly soiuble d ugs represem at T T ,0 be Sp3rin ^ 

--^^^ 

examples of andrc £? c ude 17^° ^ 6XampleS of -rdiotols t lude TooTTT^ 8 SP6CifiC 
desoxycorticostero e; a peSo eZZTT™ ^ testo ^rone; a spec Tex^e of T ""T ^ 
agents include fluoxymesteran! „ °' da ' h yP noti c/anesthetic is alf Jaton^Tn , 3 ' C ° rtiC0id is 
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wmmmmwm 

of avasodnatorealprost^ a P ^ speclf examples of tex y claritnromyC in, and 

general applicability to CET * ion be found in a number of pa ante ar , P ^ ^ . 

Compounds which may be ^""f'^ 0 ^ . w0 991 421 5 A1 ; WO 991 41 74; DE 1 97091 25 A1 

[00 72] The invention ^is useful fo r c ^ {hejr concentrator un ar |n a use enviro nment, 

slow rate of absorption such tna concentration of the CETP mno f 
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drug levels in 



— 

have proven to have the required S^^p 'T* ** ,0rmulations of the resent invention 

[0075] in contrast to conventional wfedoTme™ Ze Zl TT ^ bi ° availabilit * 

viability generally improves for GET Motors a olb!iH 6nhanCement in a ^ eous concentration and bioa- 

inventors have recognized a subclass o these ^CETP 1 h " h ^ h ° b ™* ceases. In tact, the 

relevant pH (pH of 1 to 8) is less than about to Jm Z ltrlZ Z r" k"™ * ^^cally 

inhibitors is a »ary high Cose (io mg, ,o soiubilityTh » ratio imA R • k T * inS °""" 9 ' "*>"*»<** CETP 

[0080] Primarity, as a oonsaquanc. of some o a, oTrhi.l? 1 50 c a-d preterably about 1 40-C o, lass. 

h«vs vary tow absoMa bioa.a'l *l fcs J p™ ,S 2 „„, : "T"'" 1 ' ° ETP '" m "°" °< "*> s * ctes *»»» 
,h thair undersea stat, is ^ STo? JS^ ^ sl^'at^ ^ ^ 

ing the Formula I V Substllu,ed 4-carbox y am,no-2-methyl-l ,2,3,4-tetrahydroquinolines hav- 




Formula I 

wherein w, is a carbonyl, thiocarbonyl, sulfinyl or sulfonyl- 
XMS-O-YL-S-Y.-NCHJ-Y.or-N-tY,)^ 
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carbon is optionally mono-, di- or tri-substituted ,nde ^ U y"^ a ^ op tonally mono- or di-substituted with 

^^^^^^^^-^ 

herein Z, is a partially saturated, fu„y saturated ^^^2^^ S — g 
Having one to tourjeteroatomsse— 

of two fused partially saturated, fully sa turatec or ru y ' " su){ur and oxyge n; 

optionally having one to four heteroatoms se ected I .ndepe ^ Tndependently with halo, (C 2 -C 6 )alkenyl, 
wherein said Z, substituent is optionally mono-, di- or tr, sutetrtuted p y r c 6 )alkyloxycarbonyi, 
(C1 -C 6 ) alkyl, hydroxy, (C r C 6 )alkoxy, <C,^»J?. ^^^^Z^ ^. I or tri-substituted 
m ono-N-or di-N,N-(C r C 6 ) a lkylam ; no wherein sa d (C i 1 th 0 ^no nitro, cyano, oxo, carboxyl, (C r C 6 )alkylo X y- 
^J^T^^SS: Sd^Salky, substituent is a.so optionaHy substituted with from 
one to nine fluorines; 

R, 3 is hydrogen or Q,; „ to Hnrfuii« unsaturated one to six membered straight or branched 

wherein Q, is a fully saturated, partially unsaturated be replac ed with one heteroatom 

carbon chain wherein the carbons, other than the connec ^ independently with 

selected from oxygen, sulfur and nitrogen and sa,d carbon s opt ^ mono . subs titu,ed with oxo, said 

having one to four heteroatoms selected '"^^^^^ d nlbSrod rings, taken independently, 
5 of two fused partially saturated, fully sa turatedor fu un ^^ d * n gulfur and oxyge n; 

optionally having one to four heteroatoms elected mde pendentty J lndep endently with halo, (C r C 6 )alkyl, 

whereinsaidV.substituentisoptionanymo t ^^^^^ 0t 0X0 P carbamoyl, mono-N- or di-N, 
(C 2 -C 6 )alkenyl, hydroxy, (C^alkoxy, (C,-Cga M*^. am ^ V ' c )alky | amjn0 wherein said 

rines; R M is Q M or V M linsa turated or fully unsaturated one to six membered straight or 

wherein Q M is a fully saturated, partially ""saturated ' °' ™J " may optionally be replaced with one 

35 branched carbon chain wherein the ^f^^^Z s opt tonally mono-, dtor tri-substituted inde- 
heteroatom selected from oxygen, sulfur and 

40 havingS;::^ 

wherein said V M substituent is optionally mono-, d, , tn or terra is N . (Cl . Cfi )alkylamino wherein said 

rated one to twelve membered J*" ZTnrteroatoms selected Independently from oxygen, sultur and m- 

mono-substituted with T,; unsaturated three to eight membered ring optionally 

wherein T, is a partially saturated^ ^^oxygen sul ? a nd nitrogen, or a bicyclic ring consisting 

55 having one to four heteroatoms se ected '^^J^ tQ six memDer ed rings, taken independently, 
of two fused partially saturated, fully saturated or fu * ^ sulfur and oxyg en; 
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ent ly with hydroxy, (C r C 6 )a,koxy, (C^^^^^T^T^ T' * " trj - substituted "epend- 
no-N- ordl-N,N-(C 1 -cl)alkylarnino said fC C S.i T h V? I V ? ' ° X °' Carb ° Xy ' < c r C 6)alkyloxycarbonyl, mo- 
fluorines, 1 6 y ' S3,d (CrC6)a ' k ^^ 

incorporated herein by reference in ^^^J^T^ ^ *»«h are 

[0083] '-P^ede mb od im en^ 

^2y,ic^ 

sis 
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Formula II 



and pharmaceutics acceptable salts, enantiomers, or stereoisomers of said compounds; 

wherein R,,.-, is hydrogen, Y M . W,|-X„, W ir Y M , 

wherein W„ is a carbonyl, thiocarbonyl, sulftnyl or sulfonyl, 

X„ is -O-Y,,, -S-Y,„ -N(H)-Y|| or -N-^; , fu „ saturat ed, partially unsaturated or fully unsaturated 
wherein Y„ for each occurrence is independently Z„ or a tuny s y ne connec ting carbon, may 

one to ten membered straight or suifur and nitrogen and said 

optionally be replaced with one or two net e °f ° ms se '^ ted ™ e9 ° halQ V said carbon is 0 p tj0 nally mono-substituted 
carbon is optionally mono-, di- or tri-subst,tutec r ^J^^T^ optionally mono- or di-substituted with 

^.isapartlaHy saturated, 

one to four heteroatoms selected indepen en ,y ^^^^eSred rings, tain independently, option- 

Jno-N- or di-N,N-(C r C )al k ylam,no where, , sa ,d C -C W ? Q \ carboxy , (0,^^ 

fluorines; 

R M . 3 is hydrogen or Q„; nartiallu imsat urated or fully unsaturated one to six membered straight or branched 

wherein Q„ is a fully saturated, partially unsaturatea onuny » rep iaced with one heteroatom 

carbon chain whUin the carbons, other than 

se ,ected from oxygen, sulfur and optionally mono-substituted with oxo, said 

having one to four heteroatoms selected ^^^^Z^^LS^ rings, taken independent,, 
l C ;c 6 )a, k ylcarboxamoy,,ca^ 

(Cl -C 6 )alkyl or (C^C^alkenylsubstrtuent is optionally mono ^d ortn 5 mQn0 _ N . or di . N ,N-(C r C 6 ) 



carbon chain wherein tt 
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with from one to nine fluorines; ° X °' sa,d (C 1 - C 6>alkyl substituent is optionally substituted 

wherein either R„ , must rnntain \/ „, □ 
R (l R„ K Rl , anri o "V 1 C ° ntain V " or R n-4 must contain V„ and 

f/ bon ™yopt,onaliybereplacedwi,honeortwoh^^^ ° f branched carbon <*ain wherein 

wherem sa.d carbon atoms are optionally mono- ^Zt^^^T^^ ° Xygen ' sulfura " d nitrogen 

■ ^S^SSS~ =s=ss=b 

optionally having one to four heteroatoms selected inZS,!! ? ""^ t3ken ind e P endently 

wherein said T„ substituent is optionally mono H i ! J * ' tr ° gen ' sulfur and °*ygen; 
alkenyl, hydroxy, ( Cl -C 6 )alkoxy, (q^SklT amino ° n r f- Substrtuted independently with halo (C -C 6 )alkyl (C -C ) 

no N Td (C '- C « )a,k0 ^. (Ci^i^r^'cZ^' 5 ' * " tri " substit ^d independ- 

provided that at least one of substituents R r n HD 

thr ° U9h ° Xy ' "" 5 ' 6 ' 8 [S hydr ° 96n 3nd is not linked t0 ^ Proline 
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Formula 111 



mmmsm 

45 having one to four heteroatoms ^^S^ZTth'rBe to six membered rings, taken .dependent,* 
of two fused partially saturated, fully saturated or "V un from njtrogen , sulfU r and oxygen; 

ootonally having one to four heteroatoms selected "*pen*mV jtuted jndep endently wrth halo (C,-C^ 

° Pt wherein said V nl substituent is optic na y ^klto ai^mo.cyano.o 
„,, r r tainenvl hydroxy, (C r C 6 alkoxy, (C r C 4 )alky!thio, ami. , , N -( Cl -C 6 )aikylamino wherein said 
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wherein V m . • « -> — «-•■ 



wherein said V I1M substituent is f ~ m "-sulfur and nrtrogen; 



or di-substituted with oxo, and 
: membered ring optionally 



S??SSSms :s=sssas 
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Formula IV 



0 „,s a «n«, W nisop«on. W mono.,o,d, 5 ub S 

o independents with halo, ^^ffS. said (0,-0^ iS a ' S ° ° Pt, ° na " y " 

carbonyl, mono-N- or di-N,N-^r^ inht or branched carbon chain 
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S^f"* 1 niJZZSSSg 
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,,«CETPi*ibit„iss.,ec re d,o m on.o, t h o1 o,lowin g comp.u„dso,Fo,™„.V. 

IM921 ,„ a p,eW~ — |am|nol2 ., soprop ,. 6 ._ W -3,«M ra - 2 H- 
, 2S 4S, 4-K3 5 - b is,r«luo™eW-b«nz y , ) -m.mox,c,*on„-am,„o,- 2 ™»PV 

«elU»»»cao,PisP = „ om e t P y ,-3,4-«y*o* qU » 

sSu-- 

BH^--^ 




Formula V 

wherein R V -i « y v > v Jv v * y , su tfinyl or sulfonyl; 
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with hydroxy, said carbon is optionally mono-substituted with oxo, said sulfur is ootionallv mn „ n nr Hi c h „ , „ • 

-~o\ts 

.0,-0*;' ot,txXTo'i:r„ tr *r*~ * «**>--*■ 

wherein said R v . 2 ring is optionally attached through (C r C 4 )alky|- 

R V -4 is cyano, formyl, W^Q^, «V,V W , (C r C 4 )alkyleneV v 1 or V v 
wherein is carbonyl, thiocarbonyl, SO or S0 2 

mono-subsisted with v v , P ' ' " "'-^"M «* ™0, and said oaroon ohain is optionally 
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wderein said ,C r O,,a,M subs.i.uen, is op.ionaily mono—.d w«h oxo. said (0,-C^I subs.iften, is ,iso 
' ' IS R V , does no! include ox,=a,bon»l linked directly to ft. C n,l,o 0 ,n ; 



optionally mono-substituted wrth T v ; unsaturated three to twelve membered ring optionally 

ently wrth hydroxy, (C^C^alkoxy, (C,- J^'M^ am , y ^ ^ ^ tQ nine 

no-N- or di-N,N-(C r C )al k ylam,no, ^<£f^J™£ ma als0 be taken together and can form at (east 

heteroatoms independently "^^^'^ ^ S^Lbr R v 7 and R v . 8 are optionally mono-, di- or 
wherein said rings formed by R v . 5 and R v . 6 , or R^ ana »^ 7 . anu/u v 7 vb ( Cl -C 6 )alkoxy, 
,ri-substituted independently with halo, (C r C 6 )alkyl, <C ; -C 4 al ylsulfonyl ^^kenyl, 

alkoxy (C-C^alkylthio, amino, nitro, cyano, oxo, carboxy, (C r C 6 )alkyloxycarPonyi, mo 
a "amino said ( Cl -C 6 )alkyl substituent also optionally has from one to nine , flwnnes. 

[0095] Compounds of Formula V and their methods of manufa ared«c osed J^^J^J and 
[2S4S] ^.S-bis-trifluoromethyl-benzyD-formyl-aminol-a-cyclopropyl-e-trifluoromethyi-S^-dihydro-SH-quino- 

line-1-carboxylic acid ethyl ester; 
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S::i^at^„:~ -™%i-3,« BWro . 2 „. qulno . 




Formula VI 



ST**-—*— ..^^^ 




/f v vr x vi> wherein 
. 6 and R v , 
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<x>'. ' 





-N R VI-15 R VI-16' 

wherein 



' ht hain o, orancned or eh* contain,™ up to 8 carbon atoms each. 

carbon atoms, or 



camon aiumo, 

E oeno.csacvc,.,.^ 

OH 

(CH 2 ) — CH 2 0 _ch 2 0 — OR v ,, 9 or 1 2? tpB^Mt 

II 1,3 I V I 



phenyl, which may in turn be substtuted w,th a Jatogen, ^ ^ (o ^ {omula BO r v , 22 , where.n 

ing up to 8 carbon atoms, 
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containKp to " ^ ^ a hydrogen, phen y , 0 



a straight-chain or branched aikyl 



wherein 

c is a number equaling 1, 2, 3 or 
d is a number equaling 0 



(CH 2 ) C „ 

-SO a -C 6 H 5 , -(CO) d NR vl . 23 R v , 24 0r= o, 



caXSn? f " diff6rent SUbStitU6n?s * S .S^ST; WhlCh ^P'^^substitutq Sth 



wherein 



W^denotes either an oxygen atom or a sulfur atom, 
e is a number S ™^<*™ or branched alkyiene chain, 

f is a number equaling 1 or 2, 

««« „ d9noB , 

125 V, -» " R » " "« - «— - • — aco„„„ B to „ fo ,™,. 

W„ CH, 

W V| — (CH 2 ) g 



wherein 

W VI has the meaning given above, 
9 is a number equaling 1, 2, 3, 4, 5, 6 or 7 

H V i-34 denotes a hydrogen atom, a phenyl benzvl nr aot u 

Peny.,benz y ,,orastr ai ght- C hain or branched a. ky , containing up to4carbon 



25 



EP 1 269 994 A2 

• , o i h«n?ovl-7 8-dihvdro-2,7J-trimethyl- 
nd salts and N oxides thereof, with the exception of ^HHu.no.ones, 3-benzoy. 7,8 
atoms, and salts ana n ox.u Eur0Dea n Patent Application 

iSsfe»w < - 

having the Formula VII 




EP 1 269 994 A2 



sss^ het — yi ' — 

loxy, aryloyloxy, heteroaroyloxy, heterocyclyloyloxy a koxv arbonvl lil " " k a ' kan ° yloxy - alkenoyloxy. alkynoy- 
bonyl, heteroaryloxycarbony,, heterocycfyloxy Zr to tmo ZZ. T "fT*^* a ^™' 
heterocyclylthio, cycloalkylthio, cycloalkenvithio alk f'h nl? I l^' 0 ' af kynylth,o, arylthio, heteroarylthio, 
oarylthioalky,, heterocyclylthioalky a y, h ?^n^^ alkynylthioalkyl, arylthioalkyl, hete^ 

oarylthioalkenyl, heterocyclic alkynylthioalkeny!, arylthioalkenyl. heter- 

cyc.ylamino, aryldiaikyfamino, ^^^^^^Z^'TrT 1 ^ 0 ' heteroaryla ™°. hetero- 

ylamino, trialkylsflyl, trialkenylsilyl, WarylsTyl ^ " alkylary,amino - alkylheteroarytamino, arylheteroar- 

n^Xy^^ 

droxy, alky, alkenyl, alkynyl, aryl, heteroary, and^e'rocy HSSJor VT C ° nSiStin9 ° f hV " 

Rvii-iob are independently selected from the group consistinao hvHmni k !i" 10a) (0RviM »)- where *n Ryinoa and 
oaryl and heterocyclyl, and -OP(S) (OR™ „ w£r Tit^- o ' ^ a ' kenyl ' alkynyl ' ^ ^ter- 

from the group consisting o, a.ky,, alkeny,,' aVkyny,, aS;tX7and V n;;;Ccly| V,M1b " "^^^ " 

cy C ,oa,k^,, ha ^:ra^ irr aiky, > a,kenyi ' a,k ^ <**-* 

eroaryloxy, heterocyclyloxy, alkylirbonyloxvaKncin^* te ™ yClyl ' alkoxy ' alkeno ^ alkynoxy, aryloxy, het- 

Ikyl, heterocyclylalkyl, cycloalkylalkenyl, cycloalkenylalkew a aSnvf , * ? V Cyc ° alkenylalk ^ aralkyl, heteroaryla- 
ioalky., cycloalkylthioalkyl, a,keny,thioalkyl, S 2.1 T 7 T? heterocyc,ylalken y'. alkylth- 

alkylthioalkenyl, alkenylthioalkenyl, alkynyl hioalkenvl arv £ 2 hete ^ arylthloalk y'. heterocyclylthloalkyl, 



FL. 
I 

C- 

I 

H 

wherein R vll 



ny.th i0 W ^Sl^e^S he^E XTaC^ hydr ° 9en ' ha '° 9en ' **** a ' kenylthi °' alky " 
aroyloxy, and alkylsulfonyloxy, and * a ' kyn ° Xy ' aryloxy ' heteroaryloxy, heterocyclyloxy, 

and tr^yj|^ eCted *" 9r ° UP C ° nSiSt ^ 0f alkyl ' ^ aryl, heteroary,, heterocyciy,, arylalkoxy, 

s 

|| / R VII-17 

-CH 2 -S-C-N X 

R VII-18 

alkynyfaThe^ f ™ *» ^ listing of a,kyl, cycloa.kyl, a.kenyl, 
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B ull ,„ is se«d *. ft. 9 ™p consist o, a,Ky,. cyc.a.Ky,, *n„. *„»,. a,„, I- 
tocyclyl, «W -° n v,i- 2 i. »" a 8R »"- 2zC °£~ 2 0 T,»T aikeryl alkynyl, a,yl. heleroaryl, tatwcydyl aminoalkyl 

p is s*c« «n *e group con.is.g o. .IKyl. a,K e n»,. I-WO-V-. ^ 



-C-NH-R V „. 2 



oaryl, heterocyclyl. aralkyl, aralkenyl, and aralkynyl; 

l_R 

. C n Vll-25 

wherein B vl ,. 2 5 & heterocyclylidenyl; 

- CH 2 - N 

\ 

R VII-27 

alkenyl, alkynyl, aryl, heteroaryl, and heterocyclyl; 



o 8 
II H 

- C - C - NH 2 
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- CH 2 - S - C - N 

R VII-29 

wherein R VII . 28 and R vil . 2g are independently selected from the group consisting of hydrogen, alkyl, cycloalkyl 
alkenyl, alkynyl, aryl, heteroaryl, and heterocyclyl; 

n 

C "P " R VII-30 



loxy ancr 6 ' 11 3 ° ^ Rv "" 31 ^ independently alkoxy - alkenox y. alkynoxy, aryloxy, heteroaryloxy, and heterocycly- 

jj R VII-32 

- C - S - R V|M3 

wherein R Vil . 32 and R VM . 33 are independently selected from the group consisting of hydrogen, alkyl, cycloalkyl 
alkenyl, alkynyl, aryl, heteroaryl, and heterocyclyl; 

H 

I 

- C = N - OH 

C = C - S!(R V „ 36 ) 3 

wherein R VM . 36 is selected from the group consisting of alkyl, alkenyl, aryl, heteroaryl and heterocyclyl; 

y. R VII-37 

N 

R VII-38 

wherein R VII . 37 and R VM . 38 are independently selected from the group consisting of hydrogen, alkyl, cycloalkyl 
alkenyl, alkynyl, aryl, heteroaryl, and heterocyclyl; 
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^VII-39 

- N=C^ 

R VII-40 

wherein R vll ™ is selected from the group consisting of hydrogen, alkoxy, alkenoxy, alkynoxy, aryloxy, heteroary- 
loxy heterocyclyloxy, alkylthio, alkenyithio. alkynylthio, arylthio, heteroarylthio and heterocyclylthio and 

V ' Z 40 is selected from the group consisting of haloalkyl, haloalkenyl, haloalkynyl, ha.oaryl, haloheteroaryl, halo- 
heterocydyt cycloalkyl. cycloalkenyl, heterocyclylalkoxy, heterocyclylalkenoxy, heterocyclylalkynoxy, alkylth.0, alke- 
nyithio, alkynylthio, arylthio, heteroarylthio and heterocyclylthio; 

-N=R VI1 . 41 , 

wherein R V , M1 is heterocyclylidenyl; 

- NR VII-42 " C " R VII-43 

wherein R V1M2 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, and 

^selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl heterocyclyl, 
cycloalkyl, cycloalkenyl, haloalkyl, haloalkenyl, haloalkynyl, haloaryl, haloheteroaryl, and haloheterocyclyl; 

t 

- NH - C - NH - Rv,,.^ 

wherein R VIM4 is selected from the group consisting of hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl 
and heterocyclyl; 



- SR V | 



wherein Ru„ « is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, hete- 
rocyclyl haloalkyl, haloalkenyl, haloalkynyl, haloaryl, haloheteroaryl, haloheterocyclyl, heterocyclyl cycloalkylalkyl, 
cydoalkenylalkyl, aralkyl, heteroarylalkyl, heterocyclylalkyl, cycloalkylalkenyl, cycloalkenylalkenyl, aralkenyl, heteroar- 
ylalkenyl heterocyclylalkenyl, alkylthioalkyl, alkenylthioalkyl, alkynylthioalkyl, arylth.oalkyl,heteroarylth,oalkyl, hetero- 
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nylheteroaryl, and aminocarbonylheterocyclyl, ° ny,alkenyl ' al ™ocarbonylalkynyl, aminocarbonylaryl, aminocarbo- 



■ SR vn-46. and -CH 9 R UPI 



^VII-48 

-S-CH 

\ 

^VII-49 



" S ■ R VII-51 

? 

O 

J. o-h.ro, „„,, „ a R,,,;^!^ » "ofcrooycy,. »nd o„. „, Rv „ and ^ „ rauo ^ yt , te „ 
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tf t the CETP inhibitor of Formu.a VI. is dimethyl s.S-dithiobisp-difiuoromethyl- 



[0106] Another class of 
having the Formula VIII 




Formula VIII 



alkoxy with up to 7 carbon atoms each, or by gr v 

-NRvlll-1 R VIII-2' 



atoms 
atoms 



"""el has the above-mentioned meaning and suBS ,iMed up Id 3 limes in an 

5: in ,his case stands lo, ^-3^ c, * ***** - 

X"ro:«r:r^rra l dL,a^,d r d y ,,.dPd.,h, 1 d-, 



- NR Vlll-3 R Vlll-4' 



* e t,„andP vll „a,e a en,,oa,d r d,«e,.n..ndha™ 1 «^ 

E^! stands for straidht-chain or branched alky w« * '» 8 J a di „„ enlly by hakJ g.„, hydroxy, trilled'- 



a group of the formula 

-NRvill-5 R Vlll-6' 

3 to 8 carbon atoms, 

T vl!l stands for a radical of the formula 
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- x Vlll - 



Rvni-7 and R 
carbon atoms 



Ryiii-a are identical or different and denote cycloalkyl with 3 to s r*r^ , 
- .... denote a 5- to 7-member aromatic ODtionflllVh7„7 w ° n at0mS ' 0r ar V' with 6 to 10 

3 heteroatoms from the series S, N and/or O, whfc ^ are op iona! "uh TT^' hetemc ^ c ^P°und with up to 
differently by trifluoromethyi, trifluoromethoxy, hatogen hSroxv rlt fl UP l ° 3 ^ ,n a " identical ma ™ 
alkoxy, or alkoxycarbony, with up to 6 carbon a orS eac o ^7 by Strai 9M-chain or branched alkyl, acyl, 

- NR VIII-11 Rvill-12. 

wherein 

optionally substituted up ,o 2 « mes by 01 alten>l cr ™ «* 2 to 10 carbon atoms each, which are 

Rviii-9 denotes hydrogen, and 

c,a„ch R S^ 



)f substituted 1,2,4-tria- 



Formula IX 

or a pharmaceutical^ acceptable salt or tautomer thereof- 

-M^^K^SXSr* hi9h6r a,keny '' hi9h6ra,kynyl ' "* alkoxyalky, 
where?" 6 '" R ' X - 2 " Se ' eCt6d fr0m 3ry '' heteroa ^ ^^Iky,, and cyc,oa,keny,, 

monoalkylamino and dialkylamino; and * * ^ ara,k *°*y. aryl. aralkyl, aminosulfonyl, amino 

wherein R lx . 3 is selected from hydrido, -SH and halo- 

•nhibitor is selected from the following compounds of Formula IX: 
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■■§» 

4cy^ 

2,4-dihydro-4K4-methoxyphenyl)-5-tndecyi-3H .2,4 r 

2 4-dihydro-5-tridecyl-4-(3-trifluoromethylphenyl)-3H 1 ,2 4 triazo 

2!4d^ 

2,4^ihydro-4-(3-methylthiophenyl^« 
2,4-dihydro-4-(4- m ethylth,ophen y l)-5-tndecyl3H1^ 

nolines having the Formula X 




Formula X 



and pharmaceutic^ accede sa.s, enan.o.e,, . s.eo.o.e, o, N-o.des o f said compounds; 

rated, optionally benzo-condensed ™ emc ^2TZZl d to nitrogen function, optionaliy bridged over J and 
and/or O, that in case of a saturated h^rocyc', -9 ,s bonded «o ^ ^ ^ ^ ^ , x 

in which the aromatic systems mentioned above are optiona iy b a stra ight-chain or branched 

Tubs i uenl in the form of haiogen, nitro, ^^^J the formu.a BNFWW ***** 



up to 6 carbon atoms, or 

A x represents a radical of the formula 
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H„— L„— M R, 9 —T x — V X _X X 

in which 

bh, or tricyclic heterocyclic ring from the series con^^Ts^^^T''^ °' unMturate * ™™-> 
in case of the nitrogen containing aromatic rinas via Z Z lit ?u ' he nngS are substi ^d, optionally, 

the form of halogen, trifluoromethyl, nto hydroxy c ^ 

branched acy,, alkyl, alkylthio, alkylalkoxy, ^2,^1 ™uo,omethaxy. straight straight-chain or 
trifluoromethyl-substitu.ed ary, each having 6 to 1 0 ^ 6 Carb ° n at ° mS ' by 0r 

to 7-membered heterocyclic ring having up to 3 hete oatomsTnm ' P "''^ benz °- cond ensed, aromatic 5- 
substituted by a group of the formula BOR x S R S R m*"** C ° nSiStinQ ° f S ' N ' and/0r °' 3nd/0r 

alkyl having up to 6 carbon atoms UDS ™ents m the form of phenyl, halogen or a straight-chain or branched 

^ R*„ and R, 14 are identical or different and have the meaning of R x , and R x , indicated above, 
R X - 5 and/or R x . 6 denote a radical of the formula 

-OCX f>c jo> 

or 

R X - 7 denotes hydrogen or halogen, and 

^zs^zszzz ~ :~ trifi — - - — 



R,, 5 and R, 16 are identical or different and have the meaning of R x , and R x , indicated above, 
R X -7 and R x . 8 together form a radical of the formula =0 or =NR X . 17> in which 
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^JSCTKS « «™S;.e a ««. cb.id « MM **» — - » - > — 

atoms 

or 

— e^~ 

su6 s«" « by ciny'l 8 ,oup an* b» a ra*„ with the ,o,mu,a 

z 



,„ which a and b a.e identical o, ^^X",^ ^ts.S'cbain or branched siiy.aW - up to 
R. „ denotes hydrooen. cycloatkyl with 3 up to 7 oa, ° on a ™ J, al aIe oplio „all y substituted by hydroxy). 
a oatbon 'So™ « straight cb.tn o, bran** ^^I'^X^^^'^^^'^ 

by a group with the formula BOR X - 2 2. 

' n "^R 22 denotes a straight chain or branched acyi with up to 4 carbon atoms or benzyl, 

Ca!b XZ^-" are"e a nS 'or different and denote hydrogen, pheny, or straight chain or branched alkyl w,th 



up to 6 carbon atoms, 



substituted, optionally also geminally wrth u * >« * cyC | 0 al k yloxy with 3 to 7 carbon atoms each, by 

hydroxy, nitrile, halogen, carboxyl, nrtro, ™^ZaZm^L up to 6 carbon atoms each or by straight chain or 
straight chain or branched alkoxycarbonyl, alk oxyor ^"^f t0 2 identically 0 r differently by hydroxyl, 
branched alky! with up to 6 carbon atoms °' carbony. with up to 4 carbon atoms 
benzyloxy, trifluoromethyl, ^-f^^^^Z^, tloromethyl or trifluoromethoxy, and/or the 



1,2 /W^' 

-SOa-CeHs, -(CO) a NRx. 2 sFlx. a « or =0, 



in which 

c denotes a number equaling 1 , 2, 3, or 4, 
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d denotes a number equaling 0 or 1 , 

R x~23 and R x-24 are identical or different and denote hydrogen, cycloalkyl with 3 to 6 carbon atoms, straight chain 
or branched alkyl with up to 6 carbon atoms, benzyl or phenyl, that is optionally substituted with up to 2 identically or 
differently by halogen, trifluoromethyl, cyano, phenyl or nitro, and/or the formed carbocyclic rings are substituted op- 
tionally by a spiro-linked radical with the formula 



/ W X " Y X R X-25\/ R X-26 

X W X -Y' X ^<CR x . 27 R x . Z8 ) a 




in which 

W x denotes either an oxygen or a sulfur atom 

Y x and Y' x together form a 2 to 6 membered straight chain or branched alkylene chain, 
e denotes a number equaling 1 , 2, 3, 4, 5, 6, or 7, 
f denotes a number equaling 1 or 2, 

R x-25. R x-26> R x-27. R x-28. R x-29. R x-3o and R x-31 are identical or different and denote hydrogen, trifluoromethyl, 
phenyl, halogen or straight chain or branched alkyl or alkoxy with up to 6 carbon atoms each, 
or 

R x-25 and R x-26 or R x-27 and R X - 2 8 respectively form together a straight chain or branched alkyl chain with up to 
6 carbon atoms, 
or 

R X -25 and R x-26 or R x-27 and R x-28 eacn together form a radical with the formula 
W x — CH 2 
W x (CH 2 ) g 

in which 

W x has the meaning given above, g denotes a number equaling 1,2,3, 4, 5, 6, or 7, 

R x-32 and R x-33 form together a 3- to 7- membered heterocycle, which contains an oxygen or sulfur atom or a 
group with the formula SO, S0 2 or - NR X _ 34 , 
in which 

R x-34 denotes hydrogen, phenyl, benzyl or straight or branched alkyl with up to 4 carbon atoms. 
[0112] Compounds of Formula X and their methods of manufacture are disclosed in PCT Publication No. WO 
9914215, which is incorporated herein by reference in its entirety for all purposes. 

[01 13] In a preferred embodiment, the CETP inhibitor is selected from the following compounds of Formula X: 

2-cyclopentyl-5-hydroxy-7,7-dimethyl-4-(3-thienyl)-3-(4-trifluoromethylbenxoyl)-5,6,7,8-tetrahydroquinoline; 
2-cyclopentyl-3-[fluoro-(4-trifluoromethylphenyl)methyl]-5-hydroxy-7,7-dimethyl-4-(3-thienyl)-5,6,7,8-tetrahydro- 

quinoline; and 

2-cyclopentyl-5-hydroxy-7,7-dimethyl-4-(3-thienyl)-3-(trifluoromethylbenxyl)-5,6,7,8-tetrahydroquinoline. 

[01 14] Another class of CETP inhibitors that finds utility with the present invention consists of substituted tetrahydro 
naphthalines and analogous compound having the Formula XI 
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■-■XI n XI-2 

Formula XI 

and stereoisomers, stereoisomer mixtures, and salts thereof, in which A xl stands for cycloalkyl with 3 to 8 carbon 
atoms or stands for aryl with 6 to 10 carbon atoms, or stands for a 5- to 7-membered, saturated, partially unsaturated 
or unsaturated, possibly benzocondensated, heterocycle with up to 4 heteroatoms from the series S, N and/or O, where 
aryl and the heterocyclic ring systems mentioned above are substituted up to 5-fold, identical or different, by cyano, 
halogen, nitro, carboxyl, hydroxy, trifluoromethyl, trifluoro- methoxy, or by straight-chain or branched alkyl, acyl, hy- 
droxyalkyl, alkylthio, alkoxycarbonyl, oxyalkoxycarbonyl or alkoxy each with up to 7 carbon atoms, or by a group of the 
formula 



Wh Rxi-3 a nd R xi-4 a re identical or different and denote hydrogen, phenyl, or straight-chain or branched alkyl with up 
to 6 carbon atoms 

D XI stands for a radical of the formula 



X" 



in which ... 

R Rx| 6 a nd R XI 9 , independent of each other, denote cycloalkyl with 3 to 6 carbon atoms, or denote aryl with 
6 to 10 carbon atoms, or denote a 5- to 7-membered, possibly benzocondensated, saturated or unsaturated, mono-, 
bi- or tricyclic heterocycle with up to 4 heteroatoms of the series S, N and/or O, where the cycles are possibly substi- 
tutedCin the case of the nitrogen-containing rings also via the N-functionCup to 5-fold, identical or different, by halogen, 
trifluoromethyl. nitro, hydroxy, cyano, carboxyl, trifluoromethoxy, straight-chain or branched acyl, alkyi, alkylthio, alky- 
lalkoxy alkoxy or alkoxycarbonyl with up to 6 carbon atoms each, by aryl or trifluoromethyl substituted aryl with 6 to 
10 carbon atoms each, or by a possibly benzocondensated aromatic 5- to 7-membered heterocycle with up to 3 het- 
eroatoms of the series S, N and/or O, and/or are substituted by a group of the formula 
-ORxi-io. -SRxi-11. -S0 2 R XM2 or -NR XM3 R XM4 . 
in which 

R R xl „ and R X1 12 , independent of each other, denote aryl with 6 to 1 0 carbon atoms, which itself is sub- 
stituted up to 2-fold, identical or different, by phenyl, halogen, or by straight-chain or branched alkyl with up to 6 carbon 
atoms, 

R XM3 and R XM4 are identical or different and have the meaning given above for R X |_ 3 and R x ,_ 4 , 

or 

R XI „ 5 and/or R x ,. 6 denote a radical of the formula 



-OCX 
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R X |.7 denotes hydrogen, halogen or methyl, 

and 

Rxi-8 denotes hydrogen, halogen, azido, trifluoromethyl, hydroxy, trifluoromethoxy, straight-chain or branched 
alkoxy or alkyl with up to 6 carbon atoms each, or a radical of the formula -NR XI 15 R X| 16 , 
in which 

R XM5 and R XM6 are identical or different and have the meaning given above for R XI q and R xi , 
or Al " 4 ' 
R x ,. 7 and R XI . 8 together form a radical of the formula =0 or =NR XM7 , in which 

R XM7 denotes hydrogen or straight-chain or branched alkyl, alkoxy or acyl with up to 6 carbon atoms each 
L x , denotes a straight-chain or branched alkylene- or alkenylene chain with up to 8 carbon atoms each, which is 

possibly substituted up to 2-fold by hydroxy, 

T XI and X XI are identical or different and denote a straight-chain or branched alkylene chain with up to 8 carbon 

atoms, 

T X | and X X | denotes a bond, 

V x , stands for an oxygen- or sulfur atom or for an -NR XM8 group, in which 

Rxi-ia denotes hydrogen or straight-chain or branched alkyl with up to 6 carbon atoms, or phenyl, 

E XI stands for cycloalkyl with 3 to 8 carbon atoms, or stands for straight-chain or branched alkyl with up to 8 

carbon atoms, which is possibly substituted by cycloalkyl with 3 to 8 carbon atoms or hydroxy, or stands for phenyl 

which is possibly substituted by halogen or trifluoromethyl, 

R XM and R xl . 2 together form a straight-chain or branched alkylene chain with up to 7 carbon atoms, which must 

be substituted by a carbonyl group and/or by a radical of the formula 



kjo , 1 ' 3 pf V ^ ~ OR - or 1,2 f^WW 
a and b are identical or different and denote a number 1 , 2 or 3 

R xi-19 denotes hydrogen, cycloalkyl with 3 to 7 carbon atoms, straight-chain or branched silylalkyl with up to 8 
carbon atoms, or straight-chain or branched alkyl with up to 8 carbon atoms, which is possibly substituted by hydroxy 
straight-chain or branched alkoxy with up to 6 carbon atoms, or by phenyl, which itself can be substituted by halogen' 
nitro, trifluoromethyl, trifluoromethoxy or by phenyl substituted by phenyl or tetrazol, and alkyl is possibly substituted 
by a group of the formula -OR xl . 22 , 
in which 

R xi-22 denotes straight-chain or branched acyl with up to 4 carbon atoms, or benzyl, 
or 

R XM 9 denotes straight-chain or branched acyl with up to 20 carbon atoms or benzoyl, which is possibly substituted 
by halogen, trifluoromethyl, nitro or trifluoromethoxy, or denotes straight-chain or branched fluoroacyl with up to 8 
carbon atoms and 9 fluorine atoms, 

R x ,. 20 and R xl . 21 are identical or different, denoting hydrogen, phenyl or straight-chain or branched alkyl with up 
to 6 carbon atoms, 

Rxi-20 and R xl . 21 together form a 3- to 6-membered carbocycle, and, possibly also geminally, the alkylene chain 
formed by R XM and R XI . 2 , is possibly substituted up to 6-fold, identical or different, by trifluoromethyl, hydroxy nitrile 
halogen, carboxyl, nitro, azido, cyano, cycloalkyl or cycloalkyloxy with 3 to 7 carbon atoms each, by straight-chain or 
branched alkoxycarbonyl, alkoxy or alkoxythio with up to 6 carbon atoms each, or by straight- chain or branched alkyl 
with up to 6 carbon atoms, which itself is substituted up to 2-fold, 

identical or different, by hydroxyl, benzyloxy, trifluoromethyl, benzoyl, straight-chain or branched alkoxy, oxyacyl or 
carboxyl with up to 4 carbon atoms each, and/or phenyl- which itself can be substituted by halogen, trifluoromethyl or 
trifluoromethoxy, and/or the alkylene chain formed by R XM and R xl . 2 is substituted, also geminally, possibly up to 5-fold 
identical or different, by phenyl, benzoyl, thiophenyl or sulfobenzyl -which themselves are possibly substituted by hal- 
ogen, trifluoromethyl, trifluoromethoxy or nitro, and/or the alkylene chain formed by R XI , and R xl ? is possibly substi- 
tuted by a radical of the formula 
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1,2 ^/C^vJ 

-S0 2 -C 6 H 5< -(CO) d NR x ,. 23 R xl _ 24 or =0, 



in which 

c denotes a number 1 , 2, 3 or 4, 

d denotes a number 0 or 1 , , 
R y , „ and R XI 24 are identical or different and denote hydrogen, cycloalkyl with 3 to 6 carbon atoms, straight- 
chain or branched alkyl with up to 6 carbon atoms, benzyl or phenyl, which is possibly substituted up to 2-fold, identical 
or different, by halogen, trifluoromethyl, cyano, phenyl or nitro, and/or the alkylene chain formed by R XM and R xl . 2 is 
possibly substituted by a spiro-jointed radical of the formula 



Yv Acr X27 r xi ^ ry 0=° ^ 

' N — (CR x ,. 29 R xi- 3( ), , or 

in which 

W X] denotes either an oxygen or a sulfur atom, 

Y x , and Y' X | together form a 2- to 6-membered straight-chain or branched alkylene chain, 
e is a number 1,2, 3,4, 5, 6 or 7, 
f denotes a number I or 2, 

Rx, Rxi 26 R xi 27. R xi 28. R xi 29. R xi-30 ™ d R xi-31 are identical or different and denote hydrogen, trifluorome- 
thyl, phenyl! halogen, or straight-chain or branched alkyl or alkoxy with up to 6 carbon atoms each, 



Rxi-25 a nd R xi- 26 ° r R xi-27 and R xi-28 together form a straight-chain or branched alkyl chain with up to 6 carbon 



atoms, 



Rjo.25 and R x ,. 26 or R xl . 27 and R X1 . 28 together form a radical of the formula 
W X| — CH 2 
w (CH 2 ) g 



in which 

W x , has the meaning given above, 
g is a number 1, 2, 3, 4, 5, 6 or 7, 

R XI _ 32 and R XI . 33 together form a 3- to 7-membered heterocycle that contains an oxygen- or sulfur atom or a 
group of the formula SO, S0 2 or -NR X |. 34 , in which 

R X1 , 4 denotes hydrogen, phenyl, benzyl, or straight-chain or branched alkyl with up to 4 carbon atoms. 

[0115] Compounds of Formula XI and their methods of manufacture are disclosed in PCT Publication No. WO 

9914174 which is incorporated herein by reference in its entirety for all purposes. 

[0116] Another class of CETP inhibitors that finds utility with the present invention consists of 2-aryl-substituted 
pyridines having the Formula (XII) 
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Formula XII 



or pharmaceutical^ acceptable salts, enantiomers, or stereoisomers of said compounds, 

[01 1 7] A XM and E XM are identical or different and stand for aryl with 6 to 1 0 carbon atoms which is possibly substituted, 
up to 5-fold identical or different, by halogen, hydroxy, trifluoromethyl, trifluoromethoxy, nitro or by straight-chain or 
branched alkyl, acyl, hydroxy alkyl or alkoxy with up to 7 carbon atoms each, or by a group of the formula -NR XIM R xll . 2 , 
where 

R xn-1 and Rxn-2 are identical or different and are meant to be hydrogen, phenyl or straight-chain or branched 
alkyl with up to 6 carbon atoms, 

D xn stands for straight-chain or branched alkyl with up to 8 carbon atoms, which is substituted by hydroxy, 

L XM stands for cycloalkyl with 3 to 8 carbon atoms or for straight-chain or branched alkyl with up to 8 carbon 
atoms, which is possibly substituted by cycloalkyl with 3 to 8 carbon atoms, or by hydroxy, 

T XM stands for a radical of the formula R X n. 3 -X X n- or 



R XII-5\^ R XII-6 
R XII-4 



where 

R xn-3 and R xn-4 identical or different and are meant to be cycloalkyl with 3 to 8 carbon atoms, or aryl with 6 
to 1 0 carbon atoms, or a 5- to 7-membered aromatic, possibly benzocondensated heterocycle with up to 3 heteroatoms 
from the series S, N and/or O, which are possibly substituted, up to 3-fold identical or different, by trifluoromethyl, 
trifluoromethoxy, halogen, hydroxy, carboxyl, nitro, by straight-chain or branched alkyl, acyl, alkoxy or alkoxycarbonyl 
with up to 6 carbon atoms each, or by phenyl, phenoxy or phenylthio which in turn can be substituted by halogen, 
trifluoromethyl or trifluoromethoxy, and/or where the cycles are possibly substituted by a group of the formula 

-NRxil-7 R Xll-8. 

where 

R xu-7 and r xii-8 are identical or different and have the meaning of R XIM and R XM . 2 given above, 
X x ,| is a straight-chain or branched alkyl or alkenyl with 2 to 10 carbon atoms each, possibly substituted up to 
2-fold by hydroxy or halogen, 
R XM . 5 stands for hydrogen, 

and 

[0118] R X i!-6 means to be hydrogen, halogen, mercapto, azido, trifluoromethyl, hydroxy, trifluoromethoxy, straight- 
chain or branched alkoxy with up to 5 carbon atoms, or a radical of the formula BNR XII . 9 R XIM0 , 
where 

R X ii. 9 and R XIM0 are identical or different and have the meaning of R XIM and R XM . 2 given above, 
R xn-5 and R xn-6. together with the carbon atom, form a carbonyl group. 

Compounds of Formula XII and their methods of manufacture are disclosed in EP 796846-A1, United States 
Patent No. 6,127,383 and United States Patent No. 5,925,645, all of which are incorporated herein by reference in 
their entireties for all purposes. 

[0119] In a preferred embodiment, the CETP inhibitor is selected from the following compounds of Formula XII: 
4,6-bis-(p-fluorophenyl)-2-isopropyl-3-[(p-trifluoromethylphenyl)-(fluoro)-methyl]-5-(1-hydroxyethyl)pyridine; 
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2,4-bis-(4-fluorophenyl)-6-isopropyl-5-[4-(trifluoromethylphenyl)-fluoromethyl]-3-hydroxymethyl)pyridine; and 
2,4-bis-(44luorophenyl)-6-isopropyl-542K3-trifIuoromethylphenyl)vinyl]-3-hydroxymethyl)pyridine. 

[01 20] Another class of CETP inhibitors that finds utility with the present invention consists of compounds having 
the Formula (XIII) 




X XIII-3 



Formula XIII 

or pharmaceutical^ acceptable salts, enantiomers, stereoisomers, hydrates, or 
solvates of said compounds, in which 

R xll , is a straight chain or branched C^q alkyl; straight chain or branched C 2 . 10 alkenyl; halogenated C^ lower 
alkyl; C 3 10 cycloalkyl that may be substituted; C 5 . 8 cycloalkenyl that may be substituted; C 3 . 10 cycloalkyl alkyl 
that may be substituted; aryl that may be substituted; aralkyl that may be substituted; or a 5- or 6-membered heterocyclic 
group having 1 to 3 nitrogen atoms, oxygen atoms or sulfur atoms that may be substituted, 

Xxin 1- x xm-2. x xm-3- x xm-4 ma y be tne same or different and are a hydrogen atom; halogen atom; C M lower 
alkyl; halogenated C M lower alkyl; C,. 4 lower alkoxy; cyano group; nitro group; acyl; or aryl, respectively; 

Y X m is -CO-; or BS0 2 -; and 

Z XM | is a hydrogen atom; or mercapto protective group. 
[0121] Compounds of Formula XIII and their methods of manufacture are disclosed in PCT Publication No. WO 
98/35937, which is incorporated herein by reference in its entirety for all purposes. 

[0122] In a preferred embodiment, the CETP inhibitor is selected from the following compounds of Formula XIII: 

N,N'-(dithiodi-2, 1 -phenylene)bis[2,2-dimethyl-propanamide]; 
N,N'-(dithiodi-2,1-phenylene)bis[1-methyl-cyclohexanecarboxamide]; 
N,N'-(dithiodi-2, 1 -phenylene)bis[1 -(3-methylbutyl)-cyclopentanecarboxamide]; 
N,N'-(dithiodi-2,1-phenylene)bis[1-(3-methylbutyl)-cyclohexanecarboxamide]; 
N,N'-(dithiodi-2, 1 -phenylene)bis[1 -(2-ethylbutyl)-cyclohexanecarboxamide]; 

N!N'-(dithiodi-2,1-phenylene)bis-tricyclo[3.3.1.1 3 ' 7 ]decane-1-carboxamide; propanethioic acid, 2-methyl-,S-[2[[ 
[1 -(2-ethylbutyl)cyclohexyl]carbonyl]amino]phenyl] ester; 

propanethioic acid, 2,2-dimethyl-, S-[2-[[[1-(2-ethylbutyl)cyclohexyl]carbonyl]amino]phenyl] ester; and 
ethanethioic acid, S-[2-[[[1-(2-ethylbutyl)cyclohexyl)carbonyl]amino]phenyl] ester. 

[0123] Another class of CETP inhibitors that finds utility with the present invention consists of polycyclic aryl and 
heteroaryl tertiary-heteroalkylamines having the Formula XIV 
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•10 



J XIV-4 K XIV-2 
/ \ 
R XIV-12 R XIV-11 



Formula XIV 



and pharmaceutical^ acceptable forms thereof, wherein: 
n X | V is an integer selected from 0 through 5; 

Rxiv-i is selected from the group consisting of haloalkyl, haloalkenyl, haloalkoxyalkyl, and haloalkenyloxyalkyl 
X XIV is selected from the group consisting of O, H, F, S, S(0),NH, N(OH), N(alkyl), and N(alkoxy)- 
Rxjv-16 is selected from the group consisting of hydrido, alkyl, alkenyl, alkynyl, aryl, aralkyl, aryloxyalkyl, alkoxy- 
alkyl, alkenyloxyalkyl, alkylthioalkyl, arylthioalkyl, aralkoxyalkyl, heteroaralkoxyalkyl, alkylsulfinylalkyl, alkylsulfonyla- 
Ikyl, cycloalkyl, cycloalkylalkyl, ' 
cycloalkylalkenyl cycloalkenyl, cycloalkenylalkyl, haloalkyl, haloalkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxy 
a ky , haloalkenyloxyalkyl, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, perhaloaryloxy- 
alkyl, heteroaryl, heteroarylalkyl, monocarboalkoxyalkyl, monocarboalkoxy, dicarboalkoxyalkyl, monocarboxamido 
monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, acyl, aroyl, heteroaroyl 

heteroaryloxyalkyl dialkoxyphosphonoalkyl, trialkylsilyl, and a spacer selected from the group consisting of a covalent 
single bond and a linear spacer moiety having from 1 through 4 contiguous atoms linked to the point of bonding of an 
aromatic substituent selected from the group consisting of R XIV . 4 , R X|V . 8 , R X|V . 9 , and R XIV . 13 to form a heterocycM ring 
having from 5 through 1 0 contiguous members with the provisos that said spacer moiety is other than a covalent single 
bond when R XIV ^ 2 is alkyl and there is no R xlv . 16 wherein X is H or F; 

D xiv-L D xiv-2> J xiv-1> Jxiv-2 and K xiv-1 are independently selected from the group consisting of C N O S and a 
covalent bond with the provisos that no more than one of D XIVM , D XIV . 2 , J^, J X|V . 2 and K xw is a covalent bond, no 
more than one of D XIV . 1 , D XIV . 2 , J m _, , J X|V . 2 and K XIV , is O, no more than one of , D XIV ! 2 , J X|V , , J X|V and K 
is S, one of D m _ v D xlv . 2 , J X iv-i- J xiv-2 an d ^x\v-\ must be a covalent bond when two of D XIV , Dv',,,, J Y1 /' V ' 1 
and Kxjv., are O and S, and no more than four of D^, D XIV . 2 , J^, J X|V _ 2 and K XIV , are N; X ' V " 2 

D xiv-3. D X | V -4. Jxiv-3- J xiv-4 and K XIV . 2 are independently selected from the group consisting of C N O S and a 
covalent bond with the provisos that no more than one of D XIV . 3 , D X(V ^, J X|V . 3 , J X|V . 4 and K XIV _ 2 is a covalent bond no 
more than one of D xlv . 3 , D XIV . 4 , J x|v . 3 , J XIV . 4 and K XIV . 2 is O, no more than one of D X(V . 3 , D XIV . 4 , J xlv . 3 , J X)V . 4 and K xlv . 2 
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is S one of D™, D XIV4 J X , V 3 Jxiv4 and K xiv-2 must be a covalent bond when two of D x , v _ 3 , D XIV . 4 , J x , v . 3 , J X iv-4 
and K XIV 2 are O and S, and no more than four of D XIV . 3 , D XIV . 4 , J XIV - 3 . Jx,v-4 and K xiv . 2 and are N; 

r 'L is independently selected from the group consisting of hydrido, hydroxy, hydroxyalkyl, ammo, am.noa.ky 
aikylammo diaikylamino, alky., alkeny., alkynyl, ary,, araikyl, aralkoxyalkyl, aryloxyalkyl, ^^'.^S^S 
alkenyloxyaikyl, alkylthioalkyl, aralkylthioalkyl, arylthioalkyl, cycloalkyl, cycloalkylalkyl, cycloal M^yl eye oalkenyl 
cyeloaikenylalkyl, haloa.kyl, haloalkenyl, halocycloalkyl, halocyeloalkenyl, haloalkoxy, aloalkoxyalkyl, haloalkenyloxy 

Perhaloaryl, perhaloaralkyl, perha.oaryloxyalkyl, ^^T; 
ylalkyl heteroarylthioalkyl, heteroaralkylthioalkyl, monocarboalkoxyalkyl, dicarboalkoxya kyl monocyanoalkyl d ey- 
Sal yl, carboalkoxycyanoalky., alkylsulfinyl, a.kylsu.fonyl, alkylsulfinylalkyl, a.ky.sul ony.alkyl, haloalky ulf my 
haloalky sulfonyl, arylsulfinyl, arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl, aralkylsulfinyl, aralkylsulfony , cycloalky 
su fin7cycloalkylsJfonyl, cycloalkylsulfinylalkyl, cycloalkylsufonylalkyl, heteroarylsulfonylalkyl, heteroary.su f.nyl, he 

oar suCyl. h'eteroarylsulfinylalkyl, aralkylsulfinylalkyl, aralkylsulfony.alkyl, earboxy, carboxyalky., carboal oxy car- 
boxamide, carboxamidoalkyl, carboaralkoxy, dialkoxyphosphono, diaralkoxyphosphono, dialkoxyphosphonoalkyl, and 

diar Trj^ 

single bond and a riidety having from 1 through 6 contiguous atoms to form a ring selected from the group cons.stmg 
of a cycloalkyl having from 3 through 8 contiguous members, a cycloalkenyl having from 5 through 8 contiguous mem- 
bers, and a heterocyclyl having from 4 through 8 contiguous members; 

R yiu , is selected from the group consisting of hydrido, hydroxy, halo, cyano, aryloxy, hydroxyalkyl, ammo, 
alkylamino dialkyiamino, acyl, sulfhydryl, acylamido, alkoxy, alkylthio, arylthio, alkyl. alkenyl, alkyny I ary , 
aral yl aryloxyalkyl. alkoxyalkyl, heteroarylthio, aralkylthio, aralkoxyalkyl, alkylsulfinylalkyl, alky.sulf ony alk y aroyl, 
heteroaroyl, aralky thioalkyi, heteroaralkylthioalkyl, heteroaryloxyalkyl, alkenyloxyaikyl, a .ky.th,oa.ky ary. h-oa.kyUy- 
doa kyl eycioalkylalkyl, cycloalkylalkenyl, cycloalkeny,, cyeloaikenylalkyl, haloalky, haloalkenyl, h^a^ato- 
cycloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl. halocycloalkoxy, halocycloalkoxya kyl, halite, 
nyloxyalkyjperhaloaryl perhaloaralkyl, perhaloaryloxyalkyl, heteroaryl, heteroarylalkyl ■ heteroaryltti.oalkyL nnon^ar- 
boalkoxyalkyl dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl. carboalkoxycyanoalkyl, alkylsu myl akylsufony 
JaSsSnyl, haloalkylsulfonyl, arylsulfinyl, arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl, ara.kylsulf.ny , aralkylsu - 

oary suLyl, hlteroarylsulfonyl, heteroarylsulfinylalkyl, aralkylsu.finylalkyl, aralkylsulfonyla kyl, carb o^o,y^l 
carboalkoxy, carboxamide, carboxamidoalkyl, carboaralkoxy, dialkoxyphosphono, d,aralkoxyphosphono, dialkoxy- 
phosphonoalkyl, and diaralkoxyphosphonoa.kyl; 

Y is selected from a group consisting of a covalent single bond,(C(R xlv . 14 ) 2 ) qX iv wherein qXIV is an integer 
selected from 1 and 2 and (CH(R xlv , 4 )) gX ,v-W xlv -(CH(R xlv , 4 )) pXlv wherein gXIV and pXIV are integers independently 

^iCTis^dependently selected from the group consisting of hydrido, hydroxy, halo, cyano, aryloxy, amino, 
alkylamino dialkyiamino, hydroxyalkyl, acyl, aroyl, heteroaroyl, heteroaryloxyalkyl, sulfhydryl, acylam.de . a Ikox* 
alkylthio arylthio, alkyl, alkenyl, alkynyl, aryl, araikyl, aryloxyalkyl, aralkoxyalkylalkoxy, alkylsulfmyialkyl, a.k ylsul fony- 
S Sthioalky. ^"heteroaralkoxythioalky., alkoxyalkyl, heteroaryloxyalkyl, alkenyloxyaikyl alky hioalky aryltrno- 
al5 cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, cyeloaikenylalkyl, haloa, kyl, . nao alkeny hatocy- 
cloa kyl halocyeloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloa koxy, 
halocyc oalkenyloxyalkyl, perhaloaryl. perhaloaralkyl, perhaloaryloxyalkyl, heteroaryl. heteroarylalkyl. hete ^ th '°- 
aTkyl heteroaralkylthioalkyl, monocarboalkoxyalkyl, dicarboalkoxyalkyl, monocyanoalky dicyanoalkyl, carboalkoxy- 
cyanoalkyl, alkylsulfinyl, aikylsulfonyl, haloalkylsulfinyl, haloalkylsulfonyl, arylsulfinyl, ary su fmyla Iky 
yLlfonyla kyl, aralkylsulfinyl, aralkylsulfonyl, cycloalkylsulfinyl, cycloalkylsulfonyl. cycloalky lsulf.nyla.kyl. 
tor.yla.kyl. heteroarylsulfonylalkyl, heteroarylsulfinyl, heteroarylsulfonyl, heteroarylsulfinylalkyl, 
alkylsulfonylalkyl, earboxy, carboxyalkyi, carboalkoxy, carboxamide, carboxamidoalkyl, carboa alkoxy diatoxy- 
p osphono dialkoxyphosphono, dialkoxyphosphonoalkyl, diaralkoxyphosphonoalkyl, a spacer selected from a moi- 
ety having a chain length of 3 to 6 atoms connected to the point of bonding selected from the group cons.st.ng of ^ 
and R " to form a ring selected from the group consisting of a cycloalkenyl ring having from 5 through 8 contiguous 
members and a heterocyclyl ring having from 5 through 8 contiguous members and a spacer ^selected from a mo.ety 
having a chain length of 2 to 5 atoms connected to the point of bonding selected from the group consisting of R XIV -4 
and R X1V . 8 to form a heterocyclyl having from 5 through 8 contiguous members with the proviso that, when Y XIV is a 
covalent bond, an Ryiw i4 substituent is not attached to Y x)v ; 

R and nZ m! when bonded to the different atoms, are taken together to form a group selected from the 
group consisting of a covalent bond, alkylene, haloalkylene, and a spacer selected from a group consisting of a moiety 
Zg a chain length of 2 to 5 atoms connected to form a ring selected from the group of a saturated <**>^^ 
from 5 through 8 contiguous members, a cycloalkenyl having from 5 through 8 contiguous members, and a heterocyclyl 
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having from 5 through 8 contiguous members; 

Rxiv-14 and R XIV . 14 , when bonded to the same atom are taken together to form a group selected from the group 
consisting o oxo thiono, alkylene, haloalkylene, and a spacer selected from the group consisting of a moiety having 
a chain length of 3 to 7 atoms connected to form a ring selected from the group consisting of a cycloalkyl having from 
4 through 8 contiguous members, a cycloalkenyl having from 4 through 8 contiguous members, and a heterocyclyl 
having from 4 through 8 contiguous members; y y 

m ^tf 6 ! 60 '^ fr0m gr ° UP Consistin 9 of °- C (°). C(S), C(0)N(R XIV . 14 ), C(S)N(R XiV 14 ), (R x|v 14 )NC(0) 
Rx ( vm 4 )NC(S), S, S(O), S(0) 2 , S(0) 2 N(R xlv , 4 ), (R x|v . 14 ) N S(0) 2> and N(R XI ™ with the pro^o that R^ 4 Ts se- 
lected from other than halo and cyano; Xlv " 14 
Z XIV is independently selected from a group consisting of a covalent single bond, (C(R vl w , C U Vlw „ wherein 
is an integer selected from 1 and 2, (CH(R XI , 15 )) lXIV -W-(CH(R xl , 15 )) kXIV wherein jXtv LZ^^s ZS^ 

Sached to Z x r m W ' Pr0ViS ° th3t ' Whe " ZXIV ^ 3 C0Va ' ent Sin9le b ° nd ' 3n " XIV " 15 SUbStitU6nt * n0t 

R x , v . 15 is independently selected, when Z XIV is (C(R xlv . 15 ) 2 ) qXIV wherein qXIV is an integer selected from 1 and 
2, from the group consisting of hydrido, hydroxy, halo, cyano, aryloxy, amino, alkylamino, dialkylamino, hydroxyalkyl 
acyl aroyl, heteroaroyl, heteroaryloxyalkyl, sulfhydryl, acylamido, alkoxy, alkylthio, arylthio, alkyl, alkenyl alkynyl arvl 
aralkyl. aryloxyalkyl. aralkoxyalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, aralkylthioalkyl, heteroaralkylthioalkyl alkoxy- 
a kyl heteroaryloxyalkyl, alkenyloxyalkyl, alkylthioalkyl, arylthioalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl cy- 
cloalkenyl, cycloalkenylalkyl, haloalkyl, haloalkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxy, haloalkoxyalkyl 
ha oalkenyloxyalkyl. halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl per- 
haloaryloxyalkyl, heteroaryl, heteroarylalkyl, heteroarylthioalkyl, heteroaralkylthioalkyl, monocarboalkoxyalkyl dicar- 
boalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, alkylsulfinyl, alkylsulfonyl, haloalkylsulfinyl 
ha loalkylsulfonyl, arylsulfinyl, arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl. aralkylsulfinyl, aralkylsulfonyl cycloalkyl- 
sulfmy , cycloalkylsulfonyl, cycloalkylsulfinylalkyl, cycloalkylsufonylalkyl, heteroarylsulfonylalkyl, heteroarylsulfinyl het- 
eroarylsulfonyl heteroarylsulfinylalkyl, aralkylsulfinylalkyl, aralkylsulfonylalkyl, carboxy, carboxyalkyl, carboalkoxy car- 
boxam.de carboxamidoalkyl, carboaralkoxy, dialkoxyphosphono, diaralkoxyphosphono, dialkoxyphosphonoalkyl di- 
aralkoxyphosphonoalkyl, a spacer selected from a moiety having a chain length of 3 to 6 atoms connected to the point 
of bonding selected from the group consisting of R xlv . 4 and R XIV . 8 to form a ring selected from the 
group consisting of a cycloalkenyl ring having from 5 through 8 contiguous members and a heterocyclyl ring having 
from 5 hrough 8 contiguous members, and a spacer selected from a moiety having a chain length of 2 to 5 atoms 

ZT.TIT* POm l ° f b ° nding I 6 ' 60 ' 6 ' fr ° m 9r ° UP C ° nSiStin9 ° f and R x'v-13 to form a heterocyclyl having 
from 5 through 8 contiguous members; a 

Rxiv-15 and R X(V . 15 , when bonded to the different atoms, are taken together to form a group selected from the 
group consisting of a covalent bond, alkylene, haloalkylene, and a spacer selected from a group consisting of a moiety 
having a chain length of 2 to 5 atoms connected to form a ring selected from the group of a saturated cycloalkyl having 
from 5 through 8 contiguous members, a cycloalkenyl having from 5 through 8 contiguous members, and a heterocyclyl 
having from 5 through 8 contiguous members; y y 

R XIV . 15 and R XIV . 15 , when bonded to the same atom are taken together to form a group selected from the group 
a ch Jn 2l° X f , T; alkylen6 ' hal0alkylene ' and a s P acer selected fr °™ the group consisting of a moiety having 
a chain length of 3 to 7 atoms connected to form a ring selected from the group consisting of a cycloalkyl having from 
4 through 8 contiguous members, a cycloalkenyl having from 4 through 8 contiguous members, and a heterocyclyl 
having from 4 through 8 contiguous members; y y 

R xlv .i5 is independently selected, when Z XIV is (CH(R xlv . 15 )) jx|v -W-(CH(R xlv - 15 )) kx|v wherein ixiu and kVIU are 
integers independently selected from 0 and 1, from the group consisting of hydrido, hato* cyano, aryloxy caXxyl 
acyl, aroyl, heteroaroyl, hydroxyalkyl, heteroaryloxyalkyl, acylamido, alkoxy, alkylthio, arylthio, alkyl, alkenyl alkynyl' 
any I, araky , aryloxyalkyl, alkoxyalkyl, heteroaryloxyalkyl, aralkoxyalkyl, heteroaralkoxyalkyl, alkylsulfonylalkyl alkyl- 
sulfinylalkyl, a kenyloxyalkyl, alkylthioalkyl, arylthioalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl cy- 
cloa kenylalkyl, haloalkyl, haloalkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxy- 
a ky , halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, perhaloaryloxy- 
alkyl, heteroaryl, heteroarylalkyl, heteroarylthioalkyl, heteroaralkylthioalkyl 

monocarboalkoxyalkyl, dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, 'carboalkoxycyanoalkyl, alkylsulfinyl alkyl- 
sulfonyl, haloalkylsulfinyl, haloalkylsulfonyl, arylsulfinyl, arylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl, aralkylsulfinyl 
aralkylsulfonyl cycloalkylsulfinyl, cycloalkylsulfonyl, cycloalkylsulfinylalkyl, cycloalkylsufonylalkyl, heteroaryteulfonyla- 
Ikyl heteroarylsulfinyl. heteroarylsulfonyl, heteroarylsulfinylalkyl, aralkylsulfinylalkyl, aralkylsulfonylalkyl, carboxyalkyl 
carboalkoxy, carboxamide, carboxamidoalkyl, carboaralkoxy, dialkoxyphosphonoalkyl, diaralkoxyphosphonoalkyl a 
spacer selected from a linear moiety having a chain length of 3 to 6 atoms connected to the point of bonding selected 
from the group consisting of R XIV . 4 and R XIV . 8 to form a ring selected from the group consisting of a cycloalkenyl ring 
having from 5 through 8 contiguous members and a heterocyclyl ring having from 5 through 8 contiguous members 
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of bonding 



and a spacer selected from a linear moiety having a chain length of 2 to 5 atoms connected to the poll 
selected from the group consisting of R XIV . 9 and R xlv . 13 to form a heterocyclyl ring having from 5 through 8 contiguous 
members; R R R Ry r x|V9 R X1V10 R XIV11 , R XIV 12 , and R XIV . 13 are independently selected from 
the grouTconsiS of pe^haioaryloxy, alkanoylalkyl, alkanoylalkoxy, alkanoyloxy, N-aryl-N-alkylamino heterocyclyla- 
koxy heterocyclic hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, alkoxycarbonylalkenyloxy, aral- 
kanoylalkoxy, aralkenoyl. N-alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxam,do, N-arylcarboxam,- 
foaS cy doalkylcarbonyl, cyanoalkoxy, heterocyclylcarbonyl, hydride, carboxy, heteroaralkylt io, heteroaramoxy, 
cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkyny , he ero- 
cy cyrperhaloaralkyl, ara.ky,sulfonyl aralkylsulfonylalkyl, aralkylsulfinyl, aralkylsulfinylalky, halocycloalkyl, halocy- 
cfoaLnyl, cycloalkylsulfinyl, cycloalkylsulfinylalkyl, cycloalkylsulfonyl, cycloalkyls ulfonyla Iky he teroary tonjno^- 
eroarylamino-N-alkylamino, heteroarylaminoalkyl, haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxy alkyh het- 
eroaralkoxy, cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl, cycioalkylalkoxy, cycloalkenyloxyalkyl, eye loam y lenedioxy 
halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl, hydroxy, ammo, th.o, n.tro, lower 

Z^^X^^^mo^ heteroaralkoxyalkyl, alky.sulfiny,, alky.sulfinylalky, arylsuifinylaiky, ar 
Sonylalkyl heteroarylsulfinylalkyl, heteroarylsulfonylalkyl, alkylsulfonyl, alkylsulfonylalkyl, haloalkylsulfnylalky , 
SoSsulfonylalky,, alMsulJnamido, alkylaminosulfonyl, amidosulfonyl, monoalkylamidosulfonyl d,a. y. am.dosul- 
fonyl, monoaryiamidosulfonyl, arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl, arylsulf.ny 
ary sulfonyl, heteroarylthio, heteroarylsulfinyl, heteroarylsulfonyl, heterocyelylsulfony hate rocyclvl th.es alka oyl, 
alkenoyl, aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl, haloalkanoyl, alkyl, alkenyl, alkynyl, a keny loxy, alkenyloxy- 
alky alkylenedioxy, haloalkylenedioxy, cycloalkyl, cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl lower cy- 
cloalkenylalkyl, halo, haloalkyl; haloaikenyl, haloalkoxy, hydroxyhaloalkyl, hydroxyaralkyl, J^iox^l^h^^- 
oaralkyl, haloalkoxyalkyl, aryl, heteroaralkynyl, aryioxy, aralkoxy, aryloxyalkyl, saturated het erocyclyl « 
ed heterocyclyl, heteroaryl, heteroaryloxy, heteroaryloxyalkyl, arylalkenyl, heteroarylalkenyl, carboxyatoyl. carboa koxy, 
alkoxycarboxamido, alkylamidocarbonylamido, arylamidocarbonylamido, carboalkoxyalkyl, carboalkoxyalkeny car- 
boaralkoxy, carboxamido, carboxamidoalkyl, cyano, carbohaloalkoxy, phosphono, phosphonoalkyl, diarakoxy- 
phosphono, and diaralkoxyphosphonoalkyl with the proviso that there are one to five non-hydr,do ring subsWuents 
R X ,v-4. Rx,v- 5 . Rx,v-6. Rx.v-7, and R XIV . 8 present, that there are one to five non-hydrido ring substituents R x , v . 9 . Rx,™ 
r' ,° , and R XIV13 present, and R XIV . 4 , R X iv- 5 . R xiv- 6 . Rxiv-7- Rxrv-B- R xiv-g. R xiv-io. R xiv-ii- R xiv-1 2 . and 
are each independently selected to maintain the tetravalent nature of carbon, trivalent nature of mtrogen, the 



divalent nature of sulfur, and the divalent nature of oxygen; 

R , , and Rv,w* Ryiv. and R X | V6 . R xiv-6 a nd R xiv-7. R xiv-7 and R XIV . 8 , R X iv-8 and R X iv- 9 . R xiv-9 and R XIV . 10 . 
R and R , „ RU, „ and R xlu 1? , and R XIV 12 and R xlv . 13 are independently selected to form spacer pairs wherein 
a spacer pair is taken together to form a linear moiety having from 3 through 6 contiguous atoms connecting the points 
of bonding of said spacer pair members to form a ring selected from the group consisting of a cycloalkenyl nng having 
5 though 8 contiguous members, a partially saturated heterocyclyl ring having 5 through 8 contiguous members a 
heteroaryl ring having 5 through 6 contiguous members, and an aryl with the provisos that no more than one o the 
group consisting of spacer pairs R XIV . 4 and R XIV . 5 , R xlV - 5 and R XIV . 6> R x , v . 6 and R xiy . 7 . and R xiv . and R X(V _ 8 are used 
at the same time and that no more than one of the group consisting of spacer pairs R XIV . 9 and R XIV . 10 , R x , V -io ana 
d n and R„„, ,o and Rviv and Rviun are used at the same time; 

V " 1 Rx?v7and ^ R XIV I and R xlv . 9 , and R XIV . 8 and R XIV , 3 are independently selected to form 

a space Sir wherein said spacer pair is taken together to form a linear moiety wherein said linear moiety forms a ring 
selectedfromthegroupconsistingofapartially saturated heterocyclyl ring having from 5 through 8 cont.guous members 
and a heteroaryl ring having from 5 through 6 contiguous members with the proviso that no more than one of the group 
consisting of spacer pairs R xlv . 4 and R xlv . 9 , R x , V -4 and R XIV . 13 , R X | V - 8 and R XIV . 9 , and R XIV . 8 and R xiv . 13 is used at 
[Omrcompounds of Formula XIV and their methods of manufacture are disclosed in PCT Publication No. WO 
00/1 8721 , which is incorporated herein by reference in its entirety for all purposes --„„,„,„ ylv 

[01 25] In a preferred embodiment, the CETP inhibitor is selected from the followmg compounds of Formula XIV. 



3-[[3-(3-trifluoromethoxyphenoxy)phenyl][[3-(1, 



2,2-tetrafluoroethoxy)-phenyl]methyl]amino]-1 ,1 ,1-trifluoro- 



iMteopropylphenox^phenyllP-C 1 ,1 , 2> 2-tetrafluoroethoxy)phenyl]-methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 
3-[[3-(3-cyclo P ro Py iphenoxy)phenyl][[3-( l,1,2,2-tetrafluoroethoxy)phenyl]-methyl]amino]-1,1,1-tr,fiuoro-2-propa- 

3 0 rf3-(3-{2-furyl)phenoxy)phenyl][[3-( 1 ,1 ,2,2-tetrafluoroethoxy)phenyl]-methyl]amino]1 ,1 ,1-trifluoro-2-propanol; 
t[[l(2,ldicWorophenoxy)phenylI3-( l.l^^-tetrafluoroethox^phenyO-methyllaminol-l.l.l-tnfluoro^-propa- 
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E l 1 LCB gg- 

3 a P-(4-ch,oro-3-e»h yl phenox y )p h en y , 13 ^ 
f^ 2 « 

2 3 : p Zir af,U ° r0ethyl) ^ "A*"™^^ 
2 propane,' dimethylamin0)PheTO 

-trifluoro- 

fu^plopan^ 

-trif.uoro- 

2 3 i«^ 

2 : P « 

3j[3-(3-trifluoromethox yP henox y )phen y i][[3-(pentafluoroeth y meth 

3- 3K3-isopropylph e noxy) P hen y il3-(pentafluoroeth y i)phen y i]methvll-am no \ o , 

f f^lopropylphenoxyjphe^^^^ 

3 3 2 ?^ u H y : ,ph r oxy,phe ^ 

IS 

3 «-meth y iphenox y)p hen y in3-(^ 
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3-p-(5,6J,84etrahydro-2^ 



1,1,1 -trifluoro- 



^-trifluoromethyM-py^ 

^-(heptafluoropropy,)^^ 

^-(hepta^^ 
l|p^ 



panol; 
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3j^w^^^ 



^^^^^^^^^^^ 
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i rn-(2-fluoro-5-bromophenoxy)pnenyuu^ »u« 

P - , henvlirr2 fluoro -4-(tr— ^ 

3-[[3-(4-chloro-3-ethyl P henoxy)phenyl][[2-fluoro itr . 
3 .p-t3-(N,N-dimethylam.no)phenoxy]phenyl][[2tiuo 



45 ESLrsSKS^^"-™-'" 



50 



55 



50 



EP 1 269 994 A2 



X V-15 

\ 

Z 

/ 



Formula XV 

and pharmaceutical^ acceptable forms thereof, wherein: 



n xv is an integer selected from 1 through 2; 

A xv and Q xv are independently selected from the group consisting of -CH 2 (CR XU „R YU M ) VW . (C R R > 

T XV-(CRxV-35RxV-36)wXvH, 2 XV-37«XV-38JvXV (CR xv .3 3 R xv . 34 ) uXV - 



5 N / Kx ^. 



/ 



and 
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AQ-2 



nr R xv-i2 



AjCV-1 B XV-2 
/ \ 

R XV-13 



and Q XV must be AQ-1 and that one of A xv and Q xv must be selected from the 



with the provisos that one of A xv and Q xv must be AQ-1 and that one o, JC^J^ J^H 

^?s an integer selected from 0 through 1 with the proviso that vXV is 1 when any one of R xv . 33 , Rxv-34. >W 
andRx\/36'saiyloihetetoaryl; 

M and ate integers independently selected Item 0 througn 6; 

t'St. W and %, - independent,, selected ,0. ,n, gtcup ceding -ft N. O^S and , 

W^'and K xv , ™- ~ ■ cogent Pond - », D D„., W 
W and K„ d , ate o and S and™ ™— «. "-^^ p censing e, C, 0 

XV-1. XV-2. XV* XV ^ ^ XV 3 ^ ^ jsog ^ nQ more than 5 of B xv ,, B xv . 2 , D xv . 3 XV-4, XV* 

^.td^a"eacc,a,,n,pond D not„pte,nan,» 

unless the other spacer pairs are other than C(R xv . 33 )=C(R X v-35). O, N, and S, 

. , . oorhoinarwinxvalkvl and heteroaryl; .. , 



R yv? IS seiectea xrorn ine yiuup uu..o.o U .. 3 — ■ ■ 
7 is selected from the group consisting of covalent single bond, (CH 2 ) q wherein q is an inwy 

^^^^^^^^^^^ 

CLi- -rem ,n, gtcup consisting 0, n»d,idp, a, k o«y, a.kpxyalKyl. haio, hale-,,. *lamino, alkyltnio. 
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alkylthioalkyi, alkyl, alkenyl, haloalkoxy, and haloalkoxyalkyl with the proviso that R k co ,^ t ^ > 

~-.-->ca„^ 

Rxv-3o, when bonded to A xv ., , is taken together to form an intra-ring linear spacer connectina the A rwhnn =t 
the pent o, attachment of R to the point of bonding of a grojseiecjfrom Te g^c onsis^ oi ^ 



Hxv-4. Rxv-5. Rxv-e. Rxv-7. Rxv-a. R X v- 9 . R X V-10. R X V 11 . R X V 1?. Ryu R»„ « R R a a 
ytamm N-hesraaytonlno-N-alkylamta neteroarylaminoafcyl. taLkylthto, aUanJT, aEv Lox»T„ ' 

mmsm 

thaTL^X, ^d"' R d" 12 ' R j XV " 13 ' RXV " 31 ' T* RxV " 32 independent| y selected to be oxo with the provisos 
and S X no more man'two oTpI X ^r r" '"^T^ "J** fr ° m the 9TOU P consis *9 * ° 
that R XVQ R v „ r R 9 ' r XV " 10 ' o XV - 11 ' xv , 12 ; Hxv " 13 ' R w-31. an d Rxv-32 are simultaneously oxo, and 

mmmm 

and R XV . 7> R XV , and R xv _ 8 is used at the same time and that no more thanone of the^J^^^^f 
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and Rvv-31, Rxv-31 and R XV-32. R XV-32 and R XV-12' and R X< 



pairs R xv . 9 and R xv . 10 , Rxv-10 and R xv-n> R : 
and R„, 3 . "»-,»»d R».,,, P x „„and ^""^i Uri-', spa o„ pai, wherein 

wmmMmm. 

T™rt£TsZ!£^^ *«" *• consisting of hydride, ■^■^^S 
aS thio h«Xl,%arnL, alkyithio, alkyithioalkyl, cyano, alky., a.kenyl, ha.oa.koxy, and haloalkoxy- 



alkyl. 



[0 127] Compounds of Formuia XV and their methods of manufacture are disclosed in PCX Publication No, WO 

nn/1 A7?3 which is incorporated herein by reference in its entirety for all purposes. 

Z m ''n - ^preferr n ed embodiment, the CETP inhibitor is se.ected from the following compounds of Formuia XV. 

3-[[3-(4-chloro-3-ethylphenoxy)phenyl] 
(cyclohexylmethyl)amino]-1 ,1 ,1 -trifluoro-2-propanol; 
3-[[3-(4-chloro-3-ethylphenoxy)phenyl] 
(cyclopentylmethyl)amino]-1 ,1 ,1 -trifluoro-2-propanol; 
3-[[3-(4-chloro-3-ethylphenoxy)phenyl] 

3-[[3-(4-chloro-3-ethylphenoxy)phenyl][(3-pentafluoroethyl) 
cyclohexyl-methyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 
3-[[3-(4-chloro-3-ethylphenoxy)phenyl][(3-trifluoromethoxy) 

^^^^^^^^^^■^ 

2- propanol; 

3- [[3-(3-trifluoromethoxyphenoxy)phenyl] 
(cyclohexylmethyl)amino]-1 ,1 ,1 -trifluoro-2-propanol; 
3-[[3-(3-trifluoromethoxyphenoxy)phenyl] 
(cyclopentylmethyl)amino]-1 ,1 ,1 -trifluoro-2-propanol; 
3-[[3-(3-trifluoromethoxyphenoxy)phenyl] 

W^fluoromethoxyphenoxylph 
SU-trifluoromethox yP henox y )phenyin3-(1,1,2,^ 

nol; 

3-[[3-(2,3-dichlorophenoxy)phenylKcyclohexylmethyl 

\nminol-1 1 1 -trifluoro-2-propanol; . 
3™2 ^,3-dichloroph e nox y )phen y ,](cyclopentylmethy.) amino]-1,1,14rrfluoro-2-propanol; 
t[!3-(2;3-dichlorophenoxy)phenyl](c y clopropylmethy)amino]-1,1,1-tr,fluoro-2-propanol, 
3-[[3-(2,3-dichlorophenoxy)phenyl][(3-trifluoromethyl) 
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cyclohexyl-methyl]amino]-1,1,1-trifluoro-2-propanol; 

3-[[3-(2,3-dichlorophenoxy)phenyl][(3-pentafluoroethyl) cyclohexylmethyl]amino]-1,1,1-trifluoro-2-propanol- 
3-[[3-(2,3-dichlorophenoxy)phenyl][(3-trifluoromethoxy) cyclohexyl-methyi]amino]-1 ,1,1 -trif luoro-2-propano'l- 
3-[[3-(2,3-dlchlorophenoxy)phenyl][3-(1 , 1 ,2,2-tetrafluoroethoxy)cyclo-hexyl-methyl]amino]-1 , 1 , 1 -trifluoro-2-pro- 
panol; 

3-[t3-(4-fluorophenoxy)phenyl](cyclohexylmethyl)amino]-1,1,1-trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl](cyclopentylmethyl)amino]-1 ,1,1 -trifluoro-2-propanoi; 

3-[[3-(4-fluorophenoxy)phennyl](cyclopropylmethyl)amino]-1 ,1 ,1 -triflouro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl][(3-trifluoromethyl) 

cyclohexyl-methyl]amino]-1 ,1,1 -trifluoro-2-propanol; 

3-[[3-(4-fiuorophenoxy)phenyl]f(3-pentafluoroethyl) 

cyclohexyl-methyl]amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl][(3-trifluoromethoxy) 

cyclohexyl-methyl]amino]-1 ,1,1 -trif luoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl][[3-(1,1,2,2-tetrafluoroethoxy)cyclohexyl-methyl]amino]-1,1,1-trifluoro-2-propanol- 

3-[[3-(3-trifluoromethoxybenzyloxy]phenyl] 

(cyclohexylmethyl)amino]-1 ,1 ,1-trifluoro-2-propanoI; 

3-[[3-(3-trifluoromethoxybenzyloxy)phenyl] 

(cyclopentylmethyl)amino]-1,1,1 -trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxybenzyloxy)phenyl] 

(cyclopropylmethyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 

3-[P-(3-trifluoromethoxybenzyloxy)phenyl]t(3-trifluoromethyl)cyclohexyl-methyl]am -trifluoro-2-propa- 
^H 3 -( 3 - tri< luor omethoxybenzyloxy)phenyl][(3-pentafluoroethyl)cyclohexyl-methy IJamino]- 1,1,1 -trif luoro-2-propa- 
3J3-(3-trifluoromethoxybenzyloxy]phenyl][(3-trifluoromethoxy)cyciohexyl-methyl]amin 

3-[[3-(3-trifluoromethoxybenzyloxy)phenyl][3-(1 , 1 ,2,2-tetrafluoroethoxy)-cyclohexylmethyl]aminol-1 , 1 , 1 -trifluoro- 

2- propanol; 

3- [[3-(3-trifluoromethylbenzyloxy)phenyl] 
(cyclohexylmethyl)amino]-1 ,1,1 -trifluoro-2-propanol; 
3-[[3-(3-trifluoromethylbenzyloxy)phenyl] 
(cyclopentylmethyl)amino]-1 ,1 ,1-trifluoro-2-propanol; 
3-[[3-(3-trifluoromethylbenzyloxy)phenyl] 
(cyclopropylmethyl)amino]-1,1,1-trifluoro-2-propanol; 

3-[[3-(3-trifluoromethylbenzyloxy)phenyl][(3-trifluoromethyl)cyclohexyl-methyl]amino]-1 ,1,1 -trifluoro-2-propanol' 
3^3-(3-trifluoromethylbenzyloxy)phenyl][(3-pentafluoroethyl)cyclohexyl-methyl]am 1 , 1 -trifluoro-2-propa- 

3^[p-(3-trifluoromethylbenzyloxy)phenyl][(3-tn'fluoromethoxy)cyciohexyl-methyl^^ 

3-[[3-(3-trifluoromethylbenzyloxy)phenyl][3-(1 , 1 ,2,2-tetrafluoroethoxy)cyciohexyl-methyl]amino]-1 ,1,1 -trifluoro- 

2- propanol; 

3- t[[(3-trifluoromethyl)phenyl]methyl](cyclohexyl)amino]-1 ,1 ,1 -trifluoro-2-propanol; 
3-[[[(3-pentafluoroethyl)phenyl]methyl](cyclohexyl)amino]-1 ,1,1 -trifluoro-2-propanol; 
3-[[[(3-trifluoromethoxy)phenyl]methyl](cyclohexyl)amino]-1 ,1,1 -trifluoro-2-propanol; 
3-[f[3-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl] 

methyl](cyclohexyl)amino]-1 , 1 , 1 -trifluoro-2-propanol; 
3-[[[(3-trifluoromethyl)phenyl]methyl] 
(4-methylcyciohexyl)amino]-1 ,1,1 -trifluoro-2-propanol; 
3-[[[(3-pentafluoroethyl)phenyl]methyl] 
(4-methylcyclohexyl)amino]-1 ,1,1 -trifluoro-2-propanol; 
3-[[[(3-trifluoromethoxy)phenyl]methyl] 
(4-methylcyclohexyl)amino]-1 ,1 ,1-trifluoro-2-propanol; 

3-[[[3-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]methyl] (4-methylcyclohexyl)amino]-1 ,1 ,1-trifluoro-2-propanol- 
3-[[[(3-trifluoromethyl]phenyi]methyl](3-trifluoromethylcyclohexyl)amino]-1 ,1,1 -trifluoro-2-propanol- 
3-[[[(3-pentafluoroethyl)phenyl]methyl](3-trifluorornethylcyclohexyl)amino]-1,1,1-trif]uoro-2-propanol- 
3-[[[(3-trifluoromethoxy)phenyl]methyi](3-trifluoromethylcyclohexyl)amino]-1 ,1,1 -trifluoro-2-propanoi : 
3-[[[3-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]methyl](3-trifluoromethylcyclohexyl)amino]-1 ,1 ,1 -trifluoro-2-propanol- 
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3-rrr(3-trifluoromethyl)phenyl]methyl][3-(4-chloro-3-ethylphenoxy)cyclohexyl]amino]-1 ,1 ,1 -trifluoro-2-propanol; 
3-[f[(3-pentafluoroeth y l)phenyl]methyl][3-^ 

3-[[[(3-trifluoromethoxy)phenyl]methyl][3-(4-chloro-3-methylphenoxy)cyclo-hexyl]amino]-1,1,1 -tnfluoro-2-propa- 

3°[[[3-(1,1,2,24etrafluoroethoxy)phenyl]methyl][3-(4-chloro-3-ethylphenoxy)-cycloh 

2- propanol; 

3- [[[(3-trifluoromethyl]phenyl]methyl](3-phenoxycyclohexyl)amino]-1,1,1-trifluoro-2-propanol; 
3-[[t(3-pentafluoroethyl)phenyl]methyi](3-phenoxycyclohexyl)amino]-1 ,1,1 -trif luoro-2-propanol; 
3-[[[(3-trifluoromethoxy)phenyl] methyl](3-phenoxycyclohexyl)amino]-1,1,1-trifluoro-2-propanol; 
3-[[[3-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]methyl](3-phenoxycyclohexyl)amino]-1 ,1 ,1 -trifluoro-2-propanol; 
34t[(3-trifloromethyl)phenyl]methyl](3-isopropoxycyclohexyl)amino]-1,1,1-trifluoro-2-propanol; 
3-[[[(3-pentafluoroethyl)phen y l]methyl](3-isopropoxyc y clohexyl)amino]-1 ,1,1 -trif luoro-2-propanol; 
3-[[[(3-trifluoromethoxy)phen y l]methyi](3-isopropoxycyclohexyl)amino]-1 ,1,1 -trtf luoro-2-propanol; 
3-[[[3-(1 1 2 2-tetrafluoroethoxy)phenyl]methyl](3-isopropoxycyclohexyl)-amino]-1 ,1 ,1-trifluoro-2-propanol, 
3-[[[(3-trifluorometh y l)phenyl]methyl](3-cyclopentyloxycyclohexyl]amino]-1,1,1-trifluoro-2-propanol; 
3-[[[(3-pentafluoroethyl]phenyl]methyl](3-cyclopentyloxycyclohexyl)amino]-1,1,1-tnfluoro-2-propanol; 
3-[[[(3-trifluoromethoxy)phen y l]methyl](3-cyclopentyloxyc y clohexyl)amino]-1 ,1 ,1 -trif luoro-2-propanol; 
3-[[[3-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]methyl](3-cyclopentyloxycyclohexyl)-amino]-1 ,1 ,1 -trifluoro-2-propanol; 
3-[[[(2-trifluoromethyl)pyrid-6-yllmethyl](3-isopropoxycyclohexyl)amino]-1,1,1-trifluoro-2-propanol; 
3-[[[(2-trifluorornethyl)pyrid-6-yl]methyl](3-cyclopentyloxycyclohexyl)-amino]-1,1,1-trifluoro-2-propanol; 
3-[[[(2-trifluorometh y i)pyrid-6-yl]methyl](3-phenoxycyclohexyl)arninol-1,1,1-tnfluoro-2-propanol; 
3-[[[(2-trifluoromethyl)pyrid-6-yl]methyl](3-trifluoromethylcyclohexyl)amino]-1,1,1-trifluoro-2-propanol; 
3-[[[(2-trifluoromethyl)pyrid-6-yllmethyl][3-(4-chloro-3-ethylphenoxy)cycto-hexyl]amino]-1,1,1-tnfluoro-2-p 

3 0 [[[(2-trifluoromethyl)pyrid-6-yl]methyl][3-(1 ,1 ,2,2-tetrafluoroethoxy)cyclo-hexyl]amino]-1 ,1 ,1 -trifluoro-2-propa- 

3°[[t(2-trifluorom6thyl)pyrid-6-yl]methyl](3-pentafluoroethylcyclohexyl)-amino]-1 ,1,1 -trifluoro-2-propanol; 
3-[[[(2-trifluoromethyl)pyrid-6-yl]meth y l](3-trifluoromethoxycyclohexyl)-arnino]-1,1,1-trifluoro-2-propanol; 
3-[[[(3-trifluoromethyl)phenyl]methyip-(4-chloro-3-ethylphenoxy)propyl]-amino]-1 ,1,1 -tnfluoro-2-propanol; 
3-[[[(3-pentafluoroeth y i)phen y l]methyl][3-(4-chloro-3-ethylphenox y )propyl]-amino]-1,1,1-trifluoro-2-propanol; 
3-[[[(3-trifluoromethoxy)phenyl]methyll[3-(4-chloro-3-ethylphenoxy)propyl]-amino]-1,1,1-trifluoro-2-propanol, 
3-[[[3-(1 , 1 ,2,2-tetrafluoroethoxy)phenyl]methyl][3-(4-chloro-3-ethylphenoxy)-propyl]ammo]-1 ,1,1 -trifluoro-2-pro- 

3 a [!°34rifluoro m eth y l)phenyl]meth y l][3-(4-chloro-3-ethylphenoxy) 

3 a [![°3-pentafluoroeth y l)phenyl]methyl][3-(4-chloro-3-ethylphenoxy)-2,2-di-fl^ 

3-5[(T a iromethoxy)phenyl]methyl][ 

t5[3f(l7A2-tetrafluoroethoxy)pheny 
luoro-2-propanol; 

3-[[[(3-trifluoromethyl)phenyl]methyl][3-(isopropoxy)propyl]amino]-1,1,1-trifluoro-2-propanol; 

3-[t[(3-pentafluoroethyl)phenyl]methyl][3-(isopropoxy)propyl]amino]-1,1,1-tnfluoro-2-propanol; 

3-[t[(3-trifluoromethox y )phen y l]methyl][3-(isopropoxy)pro Py i]amino]-1 ,1 ,1 -trifluoro-2-propanol; 

3-[[[3-(1 1 2 2-tetrafluoroethoxy)phenyl]methyl]]3-(isopropoxy)propyl]amino]-1,1,1-trifluoro-2-propanol; and 

3-[p-(l',l',2,2-tetrafluoroethoxy)phenyl]rnethyip-(phenoxy)propyl]amino]-1,1,1-trifluoro-2-propanol. 

[01 29] Another class of CETP inhibitors that finds utility with the present invention consists of (R)-chiral halogenated 
1 -substituted amino-(n+l)-alkanols having the Formula XVI 
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R xvr- 



'XVTL-I "Jjc 



R XVI-4 



R XVI-16\ 

X.. ;v1 R 

J ^ <CH>„— -\ 



- <ch>„—\ 7' \ 



R / \ 

K XVI-13 R > 



and pharmaceutical^ acceptable forms thereof, wherein: 

n xvl is an integer selected from 1 through 4; 
X XVI is oxy; 

Rxvi.1 is selected from the group consisting of haloalkyl. haloalkenyl, haloalkoxymethyl, and haloalkenyloxymethyl 
with the proviso that R XVM has a higher Cahn-lngold-Prelog stereochemical system ranking than both R xvi - and 
(CHR XV |. 3 ) n -N(A XV |)Q XV | wherein A xvl is Formula XVI-(II) and Q is Formula XVI-(III); 



R XVI-9 R 

: 5\ ^- K xvi-i \ / 3WI ' 10 



/ \ 

R xvi-i3 R 2 



R XVI-15 



Rxvi-ie is selected from the group consisting of hydrido, alkyl, acyl, aroyl, heteroaroyl, trialkylsilyl, and a spacer 
selected from the group consisting of a covalent single bond and a linear spacer moiety having a chain length of 
1 to 4 atoms linked to the point of bonding of any aromatic substituent selected from the group consisting of R xvl 4 , 
R xvi-s. R xvi-9> and R X vi-13 t0 form a heterocyclyl ring having from 5 through 10 contiguous members; 
D xvi-1. Dxvi-2- J xvi-1. Jxvi-2 and K xvi-1 are independently selected from the group consisting of C N O S and 
covalent bond with the provisos that no more than one of D XVM , D xvl . 2 , J XVM , J xv , 2 and K XVM is a covalent bond, 
no more than one D XVM , D XVI . 2 , J XVM , J XV| . 2 and K XVM is be O, no more than one of D XVM , D XVI 2> J XV| „j 
and K XVM is S, one of D XVM , D xvl . 2 , J XVM , J XV ,. 2 and K XVM must be a covalent bond when two of D XVM , D xv ,. 2 , 
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Jxvi JxVI and K XVI 1 are 0 and S ' and n0 m0re than f ° Ur ° f D XVI-2- J XVI-1< J XVI~2 and K XVI-1 IS N ^ 

D D * , J 3 , Jxvi 4 and K xvi-2 are independently selected from the group consisting of C, N, O, S and 
covalent bond with' the provisos that no more than one is a covalent bond, no more than one of D xvl . 3 , D xvl . 4 , 
Jxv, , Jxvi 4 a " d K XV ( 2 is O. no more than one of D XVI . 3 , D XVM , J xvl . 3 , Jxvi-4 and K xvl „ 2 is S, no more than two 
of DyL, , D xv , 4 J XV i 3 , Jxvi 4 and K xvi-2 is 0 and S, one of D XVI . 3 , D XVI . 4 , J XV i- 3 . Jxvi-4 and K xvi-2 must be a 
covalent bond when two of D xv , 3 , D XVM , J xv , 3 , J XVM and K XV1 . 2 are O and S, and no more than four of D xv , 3 , 

Dvw, a, Jyui 3 , Jxvi a and K xvi-2 are N; . „ , 

tC, t is selected from the group consisting of hydrido, aryl, aralkyl, alkyl, alkenyl, alkenyloxyalkyl, haloalkyl, 
haloalkenyl halocycloalkyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl. halocycloalkoxy, halocycloalkoxy- 
alkyl perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyl, heteroaryl, dicyanoalkyl, and carboalkoxycyanoalkyl with 
the proviso that R xvl . 2 has a lower Cahn-lngold-Prelog system ranking than both R XVM and (CHR xvl . 3 ) n -N(A xvl ) 

nZl\ is selected from the group consisting of hydrido, hydroxy, cyano, aryl, aralkyl, acyl, alkoxy, alkyl, alkenyl, 
alkoxyalkyl heteroaryl, alkenyloxyalkyl, haloalkyl, haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, 
monocyanoalkyl, dicyanoalkyl, carboxamide, and carboxamidoalkyl, with the provisos that (CHR XV! . 3 ) n -N(A xvl ) 
Q xvl has a lower Cahn-lngold-Prelog stereochemical system ranking than R XVM and a higher Cahn-lngold-Prelog 
stereochemical system ranking than R X vi-2: , t M 

Yiu , is selected from a group consisting of a covalent single bond, (C(R XV1 . 14 ) 2 ) q wherein q is an integer selected 
from 1 and 2 and (CH(R XVM4 )) g -W xvr (CH(R xv , i 4 ))p wherein g and p are integers independently selected from 

RvvMd 'is selected from the group consisting of hydrido, hydroxy, cyano, hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, 
alkynyl alkoxyalkyl, haloalkyl, haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, monocarboalkoxy- 
alkyl monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, carboalkoxy, carboxamide, and carboxamidoalkyl; 
Z yx „ is selected from a group consisting of a covalent single bond, (C(R XVI . , 5 ) 2 ) q , wherein q is an integer selected 
from 1 and 2, and (CH(R XVM5 )) f W xvl (CH(R XVM5 )) k wherein j and k are integers independently selected from 0 

WyJ'is selected from the group consisting of O, C(O), C(S),C(0)N(R XVM4 ), C(S)N(R XV , 14 ),(R XV |-1 4 )NC(0), 
(R XVM4 )NC(S), S, S(O), S(0) 2 , S(0) 2 N(R XVM4 ), (R XV i- i 4 )NS(0) 2 , and N(R XVM4 ) with the proviso that R xvl . 14 'S 

R^'r^setected, from the group consisting of hydrido, cyano, hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkynyl, 
alkoxyalkyl haloalkyl, haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, monocarboalkoxyalkyl, mono- 
cvanoalkyl dicyanoalkyl, carboalkoxycyanoalkyl, carboalkoxy, carboxamide, and carboxamidoalkyl; 
Rxv, 4. Rxv, 5. Rxvi-6. Rxvi-7. Rxv,* "xv.* "xvno. Rxvmv "xv.-ia- a " d Rxvi-13 ^ independently selected from 
the qtoup consisting of hydrido, carboxy, heteroaralkylthio, heteroaralkoxy, cycloalkylamino, acylalkyl, acyla Ikoxy, 
aroylalkoxy heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyl, aralkylsulfonyl, 
aralkylsulfonylalkyl, aralkylsulfinyl, aralkylsulfinylalkyl, halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl, cy- 
cloalkylsulfinylalkyl, cycloalkylsulfonyl, cycloalkylsulfonylalkyl, heteroarylamino, N-heteroarylamino-N-alkylammo, 
heteroaralkyl heteroarylaminoalkyl, haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl, heteroar- 
alkoxy cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl, cycloalkylalkoxy, cycloalkenyloxyalkyl, cycloalkylenedioxy, 
halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl. hydroxy, ammo, thio, nitro, 
lower alkylamino, alkylthio, alkylthioalkyl, arylamino, aralkylamino, arylthio, arylthioalkyl, heteroaralkoxyalkyl, alky - 
sulfinyl alkylsulfinylalkyl, arylsulfinylalkyl, arylsulfonylalkyl, heteroarylsulfinylalkyl, heteroarylsulfonylalkyl, alkylsul- 
fonyl alkylsulfonylalkyl, haloalkylsulfinylalkyl, haloalkylsulfonylalkyl, alkylsulfonamido, alkylaminosulfonyl, amido- 
sulfonyl monoalkyl amidosulfonyl, dialkyl, amidosulfonyl, monoarylamidosulfonyl, arylsulfonamido, diarylamido- 
sulfonyl', monoalkyl monoaryl amidosulfonyl, arylsulfinyl, arylsulfonyl, heteroarylthio, heteroarylsulfinyl, heteroar- 
vlsulfonyl heterocyclylsulfonyl, heterocyclylthio, alkanoyl, alkenoyl, aroyl, heteroaroyl, aralkanoyl, heteroaral- 
kanoyl, haloalkanoyl, alkyl, alkenyl, alkynyl, alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy, cy- 
cloalkyl, cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl, lower cycloalkenylalkyl, halo, haloalkyl, haloalke- 
nyl, haloalkoxy, hydroxyhaloalkyl, 

hydroxyaralkyl hydroxyalkyl, hydoxyheteroaralkyl, haloalkoxyalkyl, aryl, heteroaralkynyl, aryloxy, aralkoxy, ary- 
loxyalkyl saturated heterocyclyl, partially saturated heterocyclyl, heteroaryl, heteroaryloxy, heteroaryloxyalkyl, ar- 
ylalkenyl' heteroarylalkenyl, carboxyalkyl, carboalkoxy, alkoxycarboxamido, alkylamidocarbonylamido, arylamido- 
carbonylamido, carboalkoxyalkyl, carboalkoxyalkenyl, carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, car- 
bohaloalkoxy phosphono, phosphonoalkyl, diaralkoxyphosphono, and diaralkoxyphosphonoalkyl with the proviso 
that R XVM , R xv ,-5, Rxv,-6. Rxv,-7. Rxv,-8. Rxvi-9. Rxvmo. Rxvi-11. Rxv,,2, and R XVM3 are each independently se- 
lected to maintain the tetravalent nature of carbon, trivalent nature of nitrogen, the divalent nature of sulfur, and 
the divalent nature of oxygen; 

R XVM and Rxv,. 5 , R XV |. 5 and R XV |. 6 . Rxvi-e and R XV i- 7 . Rxvi-7 and R xvl - 8 . Rxvi-9 and R XVM0 , R X vi-io and h xvm1 , 
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11 and R XVM2 , and R XVM2 and R xr 



^entogeth^ 

of said spacer pair members to fo m ^rino selected t om 9 h? 0 "" 9 " 003 3t ° mS C ° nneCting the P° ints of b °^ing 
through 8 contiguous members, a ^sZl^Z^^T^^^ ^ 5 

Rxvm and R X J R ™ an R R ^ 2 ^ USSd 3t fhe Same time ' 

a spacer pair whereinTaid space "pa intake" .00X^0" form^ 8 , 3 "" RxVM3 * inde P enden,l V s ^ted to form 
a ring selected from the group consis ing of a paS sa < ™ h 7^ SM ' inear m0ie * forms 

uous members and a heLaryl aving from Zo^Tl^™^ T h3Vin9 ^ 5 thr ° Ugh 8 COnti 9- 

[0131] '-P^-de.^^ 

2 2 p R roSr rif ' UOr0me,hOXyPhenOX ^ 

^paT^ -trif.uoro- 
£not [[3 " (2 ' 3 " diCh,0rOPhenOXy,Pheny,][[3 - (1 '^ 

< 2 o R >- 3 -«^^ 

2 2 P R « 

^.^-'etrafluoroethoxW-phenylJmethyOaminoM.l.l-trif- 

^r^ 
(2R)-3-p,3-methW 

luoro-2-propanol; ;pnenoxyjphenyl][[3-(1 ,1 .2,2-tetrafluoroethoxy)phenyl]methyl]amino]-1 ,1,1 -trff. 
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(2R) .3. tt[ 3-(1,1,2 I 24etraf.uoroethoxy)phenyl ]m e^ 

; 2 ;;:^ 

^3^ -trifiuoro-^pro- 

^3^^ 1.1. 2 -2-tetrai«uoroethoxy)-pheny. ]m ethyllarn^ 

luoro-2-propanol; ,..„.„( . A 9 2 -tetrafluoroethoxy)-phenyl]methyl]amino]-1,1,1-trif- 

(2 R)-3-[[[3-(3-trifuoromethylthio)phenoxy]phenyl][[3-( 1,1,2,2 tetratiuoroei y; f 

lX 3 w"i- 1l1l2 , 2 -tetraf.uo«^ 

^-p-< 3 ^^ 

2R)-3- t [3-(3-cyc.o P ro Py . P hen^ 

(2R)-3- [ [3-(3-(2-fury,)phenoxy)p enyO ^ ,rif,uoro-2- P ropanol; 

(2 R ) -3-p-(2,3-dich,orophenoxy)phe ; ny «^ -trifluoro-2-propanol; 
( 2 R)-34[3-(4-fluoro P henoxy)pheny]P 3 (^ 

IXsT^ -tri.luoro-2- P ro- 

f2 a R ° l 3-[[3-(3,5-dimethyl P henoxy)phenylI3-( P entafluoroethyl) 

phenyl]methyl]-amino]-1.1,1-trifluoro-2-propanol; 

( 2 R)-3-[[3-(3-ethyl P henoxy)phenyl]p-(pentafluoroethyl) 

phenyl]methyl]amino]-1.1.1-trifluoro-2-propanol; 

(2R)-3-p-(3-t-butylphenoxy)phenyl]f[3-(pentafluoroethyl) 

phenyllmethyl]amino]-1, 1.1 -trif luoro-2-propanol; 

( 2 R)-3-p-(3-rnethylphenoxy)phenyll3-(pentafluoroethyl) 

2-propanol; 

(2R)-3-p-(phenoxy)phenyl]P(pentafluoroethyl) 



panol; 
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2-propanol; ' V,P 0ny ' lI[3 ■ (pen,a " uo ™ s »«P^«yl^me%^aminol-1 J J Ji uoro . 

(2Ri-3-rrr.i-w-wfi, ir ,^ — *u.., i u : . . 



(2R)-3-[f[3- 



, vl j.j ...ouiyijaiinilOj- 1,1, 

2-propai?"^^^ , rif(uoro 
(2R)-3-P-(3-( 2 -fury,)p h enoxy) p hen y l][pSiata 

2^0^ 

STSS e ^ l] - am,n °J- 1 ' 1 ' 1 -tri«uoro-2- P ropanol; ^ 

(2R)-3-[[3-(3-ethyl P henoxy) P henyin3-(heptafluoro P ropyl) 

phenyl]methyl]amino]-1,l,i-trifluoro-2-pro P anol- 

i h ? V 3 f"? Utylphenox y)P hen y'I3-(heptafluoro P ropyl) 

phenyl]methyl]amino]-1,1,l-trifluoro-2- P ro P anol- 

(2R)-3-[[3-(3-methyl P henox y ) P henyl][[3-(he P tafluoro P ro P yl) 

Phenyi]m6thyl]amino]-1,l,i-trifiuoro-2- P ropanol- 

2-propanol; )PnenOXy]phenyll[[3 -( he P taf| uoropropyl)phenyl]-rnethyl]amino]-1 ,1 1 -trifluoro 

SZ? ep,a,,uoro ™^^ 
2 2 p R 3- hep,afluoropro ^ 

2-propanol; 7 V Wpnenyll3 " (he P tafluoro ProPW)phenyl]-mefhyl]amino]-1 1 



1 , 1 -trifluoro-2-pro P anol; 

' 1 -trifluoro- 



-trifluoro- 
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1,1 -trif luoro-2-pro- 



(2R) ^-p- ( 3-di 1 lu» rom «hox y p,e„ 0 <»)phsn yll P<h.pMuo,op W l,p n en,,- m e,», yll ,m 1 „o 1 -, 
fpmTrSs-tl l,2,2-tetrafluoroethoxy)phenoxy]phenyl] 

uo '°' 2 " p,opa " 

s^x- #*-«*«-** - *^ ,,,,# 

2-propanol; 
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(2R)-3-[[3-f3-(1 , 1 .2,2-tetrafluoroethoxy)phenox V lnhenvll 

f^T,* W ^"'^ M "^^y,Jn«h ylJ . m , r « >1 .,. 1 ,,. w „ 1Ioro . 

[ssr*"*^^ -™ % , ) , tany , lmelhyl]amlnoHllirif 

K:^rnr m8my,,w, ™^~^ — 

L£f P !Sr ome,hox '- 4 ~^ 
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w«mn«2 fluoro-4-(trifluoromethyl)phenyl]methyl]amino]-1 ,1 ,1-trif- 
(2R) . 3 -p-(4-chloro-3-trifIuoromethylphenoxy)phenyl][[2 fluoro ( 

XVI! 



Ajwii 0 R XVII-3 




conning up" to 6 carbon atoms whjch js optjonally substltuted with a phenyl, n.tro, halogen, 



RxVH-8 / RXV1 '- 9 



R XVII-6 



Rxviho— Txvii— -Vxvii-Xxvii 



R XV1M4 and Rxvn-15 are > aeni,0ctl u 
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"xv.i-6 and/or R XV| ,_ 7 den ote a radical according to the formuia 





Rxvii-s denotes a hydrogen or halogen, and 
Hxvn-9 denotes a hydrogen haloaen a7 ,rin , ■« 

>■« and R xvn-17 are identical or different and haJTtho according to the formula NR XVII 1rF > ,„ ( . 

I xvii and X XVII denotes a bond- 

Vxvn denotes an oxygen or sulfur atom or -NR XV|( 1g - 

so 8 ca ^^^^Xl 1 !:^^ COn,ainin 9 U ? to 6 carbon atoms or a phenyl- 
up to ' dent ' Cal " different and *** ^ogen, phenyl or a straight-chain or branched a k y, 

quinolines of Formula XV,,, ***** that *"» Ut "'* ^ *e present invention consists of 4-Pheny,tetrahvdro- 
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Axviii R xvnM R 



xvm-2 



D XVIH\ 



e xvii: 



-RxVIII-3 



R XVIH-4 

Formula XVIII 



;=r«s== ss=s=s5==r ' 

D XVUI denotes the formula 

. R XVIII-5 

Rxviii-7 or Rxviii-8- ch 2-°- CH 2- f 

IW and R x v,„, are taken ^^.ogen; or 

n denotes hydrogen and R X vm-6 denoies, n<*uy 



r„ wi „ . denotes hydroxy; 
99/1 5504 and United States Patent No. 6,291 ,477, 
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CCRi-I 
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hydroxy. «*™«£> * *^*&cJhC,*^^^?^ c^Z^ amino, (C,-C s) 

^^^^ 

alkyl, CF3SO3-, (C, C6> a ^ 3 sajd R3 ( c 2 -C 9 )heteroaryl-(CH 2 ) ■ _group may {said{ c 2 -C 9 ) 
35 alK y KC r O)-0-(C,-C 6 W^ NH . {C=0) , [(Cr C 6 ) 
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be i„* r „ y seleMe : i m z^&T&'Stt"*""* —« -ss ™; 

(C r C 6 )alkoxy C r C 6 )alkyl, HO-fC-OV rr r u,, ,^ " ( 1 e) alkyl ' Mroxy, hydroxy-fCVClalkvl (C 
(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, [(d-C^alkvl amirWr • V? [( 1 * C 6 )alk y | fc am, no. amino(C r Cc)alkvl 

(0,.c, aws , 0 ,, ( c,-c e)a , ky ,.so r , (c-c 
re c '- c » ) " lk >"t N -(c=OKc r c e ak,i hS-cinh V^lP^'"^"'''^'-^'''^^"^^ 



wherein m is an integer from zero "to 'four 
wherein n is an interger from zero to six; 



with the proviso that when one of FH or R5 is h rt 
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S^Sf* t traS nitrogen heteroaton, 

stand that the connection of said (C 2 -C 9 )neterocycio 
„ fot45i at0 "Aryl" when used herein refers to phenyl or naphthyL q{ ^ hydrQgen atoms rep ,aced 

C lla«ne- 2 -ca^ 

7 "uoro- q uinoline-3-carboxy.icac W 

6 7 8 -trifluoro-quinoline-3-carboxyl.c acd (1 So-benzyO-^SJJ-dihydroxy-y-methyl-octyll-amide, 
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Ctohexyll-butylj-amide; ' ' 2(S, " hydro ^ 4 ' S '- h »*»y«*a™ yt 4-,,-h 

quinolme-3-carboxylic acid (1 (S)-ben 7 vl 4/q» k 

qu/noxahne-a-carboxyHc acid 5 s SS^S^ (S) - ,hio P hen -2-^eth yl -oct yl )-amide- 
«aline- 2 -carbox yl ic acid 1 s -benz - r -c baZ 'p^ '"^^^-^^^We-enyD-amide ' 
N ; 1 (S)-benzyl-4(R)- C arba m oyi-7-f,uoro-2(sSd^v * ^° y ' 2( f ^^^^P^^'-PentyO-amide; 



V NR 4 R 5 




f015 0 rr in the ( Substituents ar * as defined above. 
H 8 is hydroxy or halogen- 

R 9 is Pheny,, naphthyi, (C 3 -C 10 )cyc,oa, k y,, ( C r C 6 )a, k y, or (C 2 -C 9 )heteroary, 

P iS a Drotectinn nrnnn- ' 



P is a protecting group; 
v is hydroxy or halogen; and q is 0, 1 , 2, 3, or 4. 
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compound of the formula (Vld-1 ). In one embodiment, the reducing agent is aluminum triisopropoxide and isopropanol. 
Preferably, the temperature is maintained above room temperature, more preferably between about 60°C and about 
82°C. The product alcohol can be isolated by either cooling the reaction mixture to room temperature, diluting with 
more isopropanol and collecting the crystalline material or by cooling the reaction to room temperature and adding 1 

5 N HCL and water and collecting the crystalline material. 

[0152] Step 2 of scheme 1 includes reacting a compound of the formula R 7 -S0 2 -X and a compound of the formula 
(Vld-1) in the presence of a base to form the compound of the formula (Vle-1). Any amine base is suitable, including 
pyridine, triethylamine, N-methylmayholine, and diisoyropylethylamine. In one embodiment, R 7 -S0 2 -R 8 is p-toluenesul- 
fonic acid, methanesulfonic acid, sulfuric acid, or methanesulfonyl chloride. In another embodiment, the conversion of 

10 hydroxy dioxane (Vld-1 ) to dioxane oxazolidinone (Vle-1 ) can be achieved by treatment of the hydroxy dioxane (Vid- 
1) with methanesulfonyl chloride and triethylamine in tetrahydrofuran solution and heating the mixture to cause the 
cyclization of the mesylate formed in situ to the oxazolidinone. 

[0153] In step 3 of scheme 1, a compound of the formula (Vlf-1) may be formed by heating the compound of the 
formula (Vle-1). The reaction may proceed by dissolving compound Vle-1 in a solvent such as pyridine or N-methyl 
15 imidazole and heating the mixture for several hours at temperature from about 50°C to about 100°C; preferably at 
about 80°C. The mesylate (Vlf-1) may be recovered by extraction into an organic solvent such as ethyl acetate and 
removal of the amine solvents by extraction of the solution with aqueous acid. 

[0154] Step 4 of scheme 1 depicts reacting hydroxylamine hydrochloride, a compound of the formula R r S0 2 -X, and 
a compound of the formula (Vlf-1) to form a compound of the formula (Vlg-1). In one embodiment, R 7 -S02-X is p- 
20 toluenesulfonic acid, methanesulfonic acid, sulfuric acid, or methanesulfonyl chloride. The reaction may occur in a 
solvent, such as methanol. In one embodiment, the reaction occurs in methanol with tosic acid at reflux for 8 to 24 
hours. The resulting nitrile oxazolidinone contains a small amount of the corresponding ethyl ester which is not removed 
since it also is converted to the desired lactone in subsequent steps. 

[0155] Step 5 of scheme 1 includes a) hydrolyzing a compound of the formula (Vlg-1) with an aqueous solution in 
25 the presence of a base, b) protecting the amine group of the compound so formed, and c) cyclizing the compound so 
formed with heat and an acid catalyst. In one embodiment, the compound Vlg-1 is hydrolyzed with sodium hydroxide. 
The pH is adjusted to approximately 10 and tetrahydrofuran and BOC dicarbonate are added. This provides the pro- 
tected hydroxy acid, which may be heated in 1 0% acetic acid and toluene to provide the protected amine lactone (V-1 ). 
[0156] The compound of formula (V-1 ) may also be produced according to scheme 2. 
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Scheme 2 




OH 




/ NH (V-l) 

P 

[0157] In step 1 of scheme 2, a compound of the formula (VI-1) may be reacted with ozone to for a compound of the 
formula (Vla-1). The compound VI-1 may be present in a solvent, such as ethyl acetate, and the ozone introduced 
through sparging at a temperature below room temperature, preferably at about -1 5°C, until the starting dioxane ketone 
is substantially reacted. Any excess ozone may be removed by bubbling nitrogen through the solution. The resulting 
crude ketone ester mixture may be isolated after treatment with aqueous sodium bisulfite to remove any hydroperox- 
ides. 

[0158] Alternatively, in step 1 of scheme 2, the compound of the formula (Vla-1 ) may be formed by reacting hypochlo- 
rous acid and a compound of the formula (VI-1). Such an oxidation reaction typically produces chlorinated forms of 
the compound Vla-1 as side products in addition o the compound Vla-1 . This oxidation reaction proceeds by mixing 
the compound VI-1 in solvent, such as acetic acid and/or acetone, and adding sodium hypochlorite, while keeping the 
mixture at a low temperature, preferably at or below about 0°C. 

[01 59] As a means to convert the side product chlorinated forms of the compound Vla-1 to compounds of the formula 
V-1 , the compounds formed from the hypochlorous acid oxidation reaction may optionally be hydrogenated by reaction 
with hydrogen in the presence of a catalyst. The hydrogenation may include introducing the products from the hy- 



74 



EP 1 269 994 A2 



Si 0 ,', 0 ™ " Cid T a " 0n in, ° " S< " V ™' !VSMm 01 18 "»"Vdrofu.an ana wate,, Mlowed b» addition of a Pd/C 

" * res "" ,n <I is » a D d« atmospheric ptessu.e and Bmpera « "one embM 

about - 50°C. In addition, the reducin 



S V> in ? h SCh f m6 2 ' COmpound of the formula (V-D is formed by heating a compound of the formula 

[0162] One method of making the compound of the formula (VI-1) is by reacting a compound of the formula <vn.u 



(vm-i) 



isdcuon mixtures are combined and then quenched with a solution nf ritrir =>^,h m ,.,^t„, -ru- 

operates at a temperature below about 20°C, more prefers^ ^ bTwlout o" Pr ° CedUre ""^ 

[0164] Com P oundsofformula(V-1)maybeusedtoproducecom P oundsoftheformu,a(,Va1-1)accordingto S chem e 
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i„ an inert solvent, ptetetably an ap,ot,c solvent u one embot , im en,, qyinoxaline aoirt is combined 

-jest. ss:—^ — ~ - — - - 

acyl imidazole at room temperature to form the compound llal-1 
[dee] Stepsotscheme^nciudesrea^ 

to form a compound of the formula (la-1 ). In °™ e ™ b0 *™" X .' ri "lr solvent at a temperature from about -10°C 
solvent or as an aqueous solution of ^^T^^ ^Cls uch £ methanol, ethanol, or butanois; 
to about 35°C, preferably at about 3CTC. Suable sol aqueous mixture s. Preferably the 
ethers such as tetrahydrofuran, glyme or d.oxane or a m xtu e * 8 ^^ JJ, whjch has been satura ,ed with 
solvent is methanol. In one embodiment, the compound Ia1-1 ^yolved in me ha ^ ^ ^ 

ammonia gas. In another embodiment, the compound Ila1-1 in methanol is 



IVa1-1. 
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X to form a compound of the formula (IVa2-1). Any suitable acidic deprotection reaction may be performed. In one 
example an excess of p-toluenesulfonic acid hydrate in ethyl acetate is introduced to the compound IVa1-1 at room 
temperature Suitable solvents include ethyl acetate, alcohols, tetrahydrofuran, and mixtures thereof . The reaction may 
proceed at ambient or elevated temperatures. Typically, the reaction is substantially complete within two and twelve 
hours. The resulting compound IVa2-1 may be crystallized and separated from the reaction mixture, and may be further 
purified to remove impurities by recrystallization from hot ethyl acetate. 

r0172l In step 2 of scheme 5, the compound IVa2-1 may be coupled with a compound having the formula R r CO-X 
to form a compound of the formula (Illa2-1 ). This coupling reaction is generally conducted at a temperature from abou 
-30" C to about 80°C preferably from about OX to about 25°C. The coupling reaction may occur with a coupling reagent 
that activates the acid functionality. Exemplary coupling reagents include dicyclohexylcarbodiimide/hydroxybenzotna- 
zole (DCC/HBT), N-3-dimethylaminopropyl-N'-ethylcarbodiimide (EDC/HBT), 2-ethyoxy-1-ethoxycarbonyl-1 ,2-dihyd- 
roauinoline (EEDQ), carbonyl diimidazole (CDI)/dimethylaminopyridine (DMAP), and diethylphosphorylcyan.de The 
coupling is conducted in an inert solvent, preferably an aprotic solvent, such as acetonitirile, dichloromethane chloro- 
form or N,N-dimethylformamide. One preferred solvent is methylene chloride. In one embodiment, quinoxaline acid 
is combined with methylene chloride, oxalyl chloride and a catalytic amount of N,N-dimethylformam,de to form an acid 
chloride complex. The compound . ,„ r . , , , t ,„ r 

IVa2-1 is added to the acid chloride complex followed by triethylamine at a temperature from about 0 C to about 25 C 
to form the compound Illa2-1. , mmrv ,„nH n f 
mi 73] Step 3 of scheme 5 includes reacting a compound Illa2-1 with trifluoroacetic acid to produce a compound of 
the formula (Ila2-1). In one embodiment, the hydration with trifluoroacetic acid occurs in methylene chloride solution 
at room temperature. The hydration may take several hours to complete at room temperature. A catalytic amount of 
sulfuric acid can be added to the reaction solution to increase the rate of reaction. 

r0174l Step 4 of scheme 5 includes reacting the compound of formula Ila2-1 with an amine having a formula NHR 4 R 5 
to form a compound of the formula (la-1). In one embodiment, the amine is ammonia either anhydrous in an organic 
solvent or as an aqueous solution of ammonium hydroxide added to a polar solvent at a temperature from about -1 0 C 
to about 35=C, preferably at about 30°C. Suitable solvents include, alcohols, such as methanol, ethanol, or butanols; 
ethers such as tetrahydrofuran, glyme or dioxane; or a mixture thereof, including aqueous mixtures. Preferably the 
solvent is methanol. In one embodiment, the compound Ila2-1 is dissolved in methanol which has been saturated with 
ammonia gas. In another embodiment, the compound Ila2-1 in methanol is treated with ammonium hydrox,de in tet- 
rahydrofuran at room temperature. 

r0175] A particular group of drugs useful in the invention, especially when the drug is in nanoparticulate form, are 
Danazol, 5a,17a,-V-(methylsulfonyl)-1'H-pregn-20-yno-[3,2-c]-pyrazol-17-ol, piposulfam, piposulfan, camptothecm, 
and ethyl-3,5-diacetamido-2,4,6-triiodobenzoate. 

DRUG IN MICROPARTICULATE FORM 

roi 761 The term "microparticulate form" as employed herein, refer to a solubility-improved form of a drug comprising 
drug particles generally less than about 10 urn and preferably less than about 5um in average particle size, and are 
generally greater than about 400 nm in average particle size. Such drug in microparticulate form is generally primarily 
crystalline but may also contain substantial amounts of amorphous drug. Conventional bulk drug may be converted 
to microparticulate form by various types of milling and grinding operations. For example, dry milling, wet milling, wet 
grinding, ball milling, and air jet milling may all be employed to reduce the particle size of bulk ^tal "e drug_ See for 
example Lachman et al., The Theory and Practice of Industrial Pharmacy, Chapter 2, "Milling" (1 986) and U.S. Patent 
No 4 540 602 (Motoyama et al.). In many cases, agglomeration and caking of the drug as it is processed limits the 
minimum drug particle size that may be obtained. Mixing various excipients such as surfactants, polymers and inorganic 
powders such as silicon dioxide prior to or during the milling or grinding steps have been shown to aid in obtaining 

mi^rTisweTknown that reduction in the particle size of crystalline drug can increase the rate and extent of drug 
dissolution Such microparticulate drug forms often show enhanced bioavailability relative to larger particle size drug 
forms. This enhanced bioavailability is thought to be a direct consequence of the increased dissolution rate of the drug, 
as well as, in some cases, the attainment of a higher level of dissolved drug. 

r0178l The addition of concentration-enhancing polymer to the crystalline drug prior to such grinding and milling 
steps or following such grinding and milling steps may further enhance the rate of drug dissolution Jt may also increase 
the maximum concentration of dissolved drug attained or it may also increase the length of time that the concentration 
of dissolved drug remains high. 
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DRUG IN NANOPARTICULATE FORM 

[0179] The terms "nanoparticulate," and "nanoparticulate form" as employed herein refer to a solubility-improved 
form of a drug in the form of particles generally having an effective average particle size of less than about 1 urn, 
preferably less than about 400 nm, more preferably less than about 250 nm and even more preferably less than about 
100 nm. Examples of such nanoparticulate forms of drug are further described in U.S. Patent No. 5,145,684. 
[0180] Such nanoparticulate drug form generally comprises about 10% to 99.9% by weight of a crystalline drug 
substance having a solubility in water less than about 10 mg/mL and the drug substance having an effective average 
particle size of less than about 400 nm. As described in U.S. Patent No. 5,145,684, nanoparticulate drug forms pref- 
erably consist essentially of 1 0% to 99.9% by weight of a crystalline drug substance having a solubility in water of less 
than 10 mg/mL, said drug substance having a non-crosslinked surface modifier adsorbed on the surface thereof in an 
amount of 0.1 to 90% by weight and sufficient to maintain an effective average particle size of less than about 400 nm. 
[01 81 ] Particle size can be measured by conventional particle size measuring techniques well known to those skilled 
in the art, such as sedimentation field flow fractionation, photon correlation spectroscopy, or disk centrifugation. By "an 
effective average particle size of less than about 400 nm" is meant that at least 90% of the particles have a weight 
average particle size of less than about 400 nm when measured by the above-noted techniques. Preferred embodi- 
ments of the invention will have an effective average particle size of less than about 250 nm. In some embodiments 
of the invention, the effective average particle size will be less than about 100 nm. In reference to the effective average 
particle size, it is contemplated that at least 95% and, and more particularly at least 99% of the particles have a particle 
size that is less than the effective average, e.g., 400 nm. 

[0182] The nanoparticles of the drug can be prepared in a method comprising the steps of dispersing a drug sub- 
stance in a liquid dispersion medium and applying mechanical means in the presence of grinding media to reduce the 
particle size of the drug substance to the effective average particle size. The particles can be reduced in size in the 
presence of a surface modifier. Alternatively, the particles can be contacted with a surface modifier after attrition. 
[0183] A general procedure for preparing the nanoparticles is set forth below. The drug substance selected is obtained 
commercially and/or prepared by techniques known in the art in a conventional coarse form. It is preferred, but not 
essential, that the particle size of the coarse drug substance selected be less than about 100 nm as determined by 
sieve analysis. If the coarse particle size of the drug substance is greater than about 1 00 urn, then it is preferred that 
the particles of the drug substance be reduced in size to less than 100 urn using a conventional milling method such 
as airjet or fragmentation milling. 

[01 84] The coarse drug substance selected can then be added to a liquid medium in which it is essentially insoluble 
to form a premix. The concentration of the drug substance in the liquid medium can vary from about 0.1-60%, and 
preferably is from 5-30% (w/w). Although not essential, a surface modifier may be present in the premix. 
[0185] The mixture can be used directly by subjecting it to mechanical means to reduce the average particle size in 
the drug substance to the desired size. It is preferred that the premix be used directly when a ball mill is used for 
attrition. Alternatively, the drug can be mixed in the liquid medium using suitable agitation, e.g., a roller mill or a Cowles 
type mixer, until a homogeneous mixture is observed in which there are no large agglomerates visible to the naked 
eye. It is preferred that the premix be subjected to such a premilling mixing step when a recirculating media mill is used 
for attrition. 

[0186] The mechanical means applied to reduce the particle size of the drug substance conveniently can take the 
form of a mill. Suitable mills include a ball mill, an attritor mill, a vibratory mill, and media mills such as a sand mill and 
a bead mill. A media mill is preferred due to the relatively shorter milling time required to provide the intended result, 
i.e., the desired reduction in particle size. For media milling, the apparent viscosity of the premix preferably is from 
about 1 00 to about 1 000 centipoise. For ball milling, the apparent viscosity of the premix preferably is from about 1 up 
to about 100 centipoise. Such ranges tend to afford an optimal balance between efficient particle fragmentation and 
media erosion. 

[01 87] The grinding media for the particle size reduction step can be selected from rigid media which are preferably 
spherical or particulate in form having an average size of less than about 3 mm and, more preferably, less than about 
1 mm. Such media desirably can provide the particles of the invention with shorter processing times and impart less 
wear to the milling equipment. The selection of material for the grinding media is not believed to be critical. Zirconium 
oxide, such as 95% ZrO stabilized with magnesia, zirconium silicate, and glass grinding media provide particles having 
levels of contamination which are believed to be acceptable for the preparation of pharmaceutical compositions may 
be used. However, other media, such as stainless steel, titania, alumina, and 95% ZrO stabilized with yttrium, are 
expected to be useful. Preferred media have a density greater than about 3 g/cm 3 . 

[01 88] The attrition time can vary widely and depends primarily upon the particular mechanical means and processing 
conditions selected. For ball mills, processing times of up to five days or longer may be required. On the other hand, 
processing times of less than 1 day (residence times of one minute up to several hours) may provide the desired results 
using a high shear media mill. 
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[01 89] The particles must be reduced in size at a temperature that does not significantly degrade the drug substance. 
If desired, the processing equipment can be cooled with conventional cooling equipment. The method is conveniently 
carried out under conditions of ambient temperature and at processing pressures that are safe and effective for the 
milling process. For example, ambient processing pressures are typical of ball mills, attritor mills and vibratory mills. 
Processing pressures up to about 20 psi (1.4 kg/cm 2 ) are typical of media milling. 

[0190] A surface modifier may be added to the premix or added to the mixture after attrition to aid in maintaining the 
effective average particle size. Optionally, the mixture can be subjected to a sonication step, e.g., using an ultrasonic 
power supply. For example, the mixture can be subjected to ultrasonic energy having a frequency of 20-80 kHz for a 
time of about 1 to 120 seconds. 

[0191] The concentration-enhancing polymer may be added to the drug before the milling step, or after. Preparation 
of compositions comprising drug in nanoparticulate form and concentration-enhancing polymers is discussed below. 
[0192] Another method of forming nanoparticulates, which provide enhanced stability is found in U.S. Patent No. 
5,560,932, incorporated by reference in its entirety. Essentially, the drug form is made in the presence of a surface 
modifying and colloid stability enhancing surface active agent by the steps of: 

1 . Dissolving a drug in aqueous base with stirring; 

2. Adding above #1 formulation with stirring to a surface active surfactant (or surface modifiers) solution to form a 
clear solution; 

3. Neutralizing above formulation #2 with stirring with an appropriate acid solution. The procedure can be followed 
by; 

4. Removal of formed salt by dialysis or diafiltration; and/or 

5. Concentration of dispersion by conventional means. 

[0193] In general, this process produces stabilized nanoparticulates with effective average particle size having a 
diameter of less than about 400 nm (as measured by photon correlation spectroscopy) that are stable in particle size 
upon storage at room temperature or refrigerated conditions. Preferred embodiments have an effective particle size 
of less than about 250 nm. In some embodiments of the invention, an effective average particle size of less than about 
100 nm is even more preferred. With reference to the effective average particle size, it is preferred that at least 95% 
and, more preferably, at least 99% of the particles have a particle size less than the effective average, e.g., 400 nm. 
In particularly preferred embodiments, essentially all of the particles have a size less than 400 nm. In some embodi- 
ments, essentially all of the particles have a size less than 250 nm. 

[0194] Yet another method of producing nanoparticulates is found in U.S. Patent No. 5,874,029, herein incorporated 
by reference. In this embodiment, a drug/solvent solution is sprayed through a nozzle into an antisolvent. In more 
detail, the process includes the steps of: (1) introducing a solution (including drug dissolved in a solvent) and a com- 
pressed gas {i.e., an energizing gas) into a nozzle; and (2) causing the compressed gas to flow through the nozzle 
under conditions such that the solution forms a spray of atomized droplets at the nozzle exit. In one embodiment, the 
solution and compressed gas flow through separate channels of the nozzle. The compressed gas exits the nozzle at 
a velocity such that the spray is shattered into extremely small droplets at the nozzle exit. The atomized spray of 
droplets is brought into contact with the antisolvent to cause depletion of the solvent in the atomized spray droplets so 
that particles are formed from the solute. Contact between the extremely small spray droplets and a turbulent stream 
of virtually pure antisolvent results in high solvent depletion rates, i.e. high mass-transfer rates, and low probability for 
droplet coalescence. 

ABSORBED DRUG 

[0195] Another solubility-improved form of the drug is drug absorbed into a material, (herein after referred to as 
"absorbed," "absorbed drug" or "absorbed drug form"). An example is drug incorporated into a water-swellable but 
insoluble crosslinked polymer. An example of such a solubility-improved form is disclosed in U.S. Patent No. 5,569,469, 
the disclosure of which is incorporated by reference. One method to manufacture absorbed drug that is incorporated 
into a crosslinked polymer is implemented in two stages as follows: 

1st stage: In the 1st stage the drug is incorporated into a water-swellable but water-insoluble crosslinked polymer 
(or mixture of two or more such polymers) by any known method such as any of the following: 

(1 a) the drug is dissolved in a suitable solvent and a certain volume of the solution is sprayed onto a given 
quantity of polymer with the weight ratio of solution to polymer being chosen on the basis of the polymer 
swelling capacity and on the basis of the concentration of the drug in the solution. The spraying can be carried 
out in any apparatus used for the purpose, such as in a continuously stirred reactor, in a rotary evaporator 
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under continuous rotation, in a vacuum granulator under constant mixing, in a mortar under light mixing with 
a pes le or in a fluked bed with the polymer kept suspended in an air stream. The product obtained is then 
dried in the aforesaid apparatuses or in other suitable apparatuses 

(1 b) the drug is dissolved in a suitable solvent and a quantity of a water-swellable but water-insoluble 
crossl.nked polymer (or a mixture of two or more such polymers) is suspended in an excess of the solution 
obtained The suspension is kept stirred until the polymer particles swell. The suspension is then filtered or 
separated by other suitable means and the product is recovered and dried 

(1c) the drug in powder form and the water-swellable but water-insoluble crosslinked polymer (or mixture of 
two or more such polymers) in powder form are homogeneously mixed together and then ground together in 
> a suitable apparatus such as a ball mill, high-energy vibratory mill, air jet mill etc 

(1 d) the drug in powder form and the water-swellable but water-insoluble crosslinked polymer in powder form 
are mixed homogeneously and then heated together to the drug melting point in an apparatus such as an 
polyme^ 6VaP ° rat0r ' r6aCti ° n VeSSel ' °" bath e,a until the dru 9 nas me lted and has been absorbed by the 

The weight ratio of the drug to said polymer (or mixture of two or more polymers) is in all cases between 0 1 

win? f ^ Tnn 9 " 1 ° f ^ 1 °° PartS by Wei9M ° f P0lymer and P referab| y **ween 1 0 and 1 00 parts by 
weight of drug per 1 00 parts by weight of polymer. y 

2nd stage: In the 2nd stage the polymer in 

wT* 111", 9 T b66n inC °, rp0rated b y an * of ,he method * described for the 1st stage is brought into contact 
with a solvent in the vapor or liquid state by any suitable method, for example by any of the following: 

(2a) the polymer with the drug incorporated is introduced into a chamber into which the solvent in vapor form 

is fed through a valve. The chamber can be that in which the 1 st stage was carried out 

(2b) the polymer with the drug incorporated is introduced into a sealed chamber already saturated with solvent 

sTraSrcomplete- 801 " 6 "' ^ k6Pt the S6a ' ed Chamber until 

(2c) the polymer with the drug incorporated is suspended in a fluidized bed by an air stream and is then sprayed 

with the liquid solvent or is exposed to an air stream saturated with the solvent vapor- 

(2d) the polymer with the drug incorporated is suspended in an excess of solvent in liquid form for example 

in a reaction vessel, in a mixer etc., and is then filtered off or separated by other means. 

[0196] The time of contact between the polymer with the drug incorporated and the solvent in vapor or liquid form is 
dependent on the drug/polymer/solvent combination in order to obtain the desired characteristics of high drug concen 
™1T , r h '? y6rS and/ ° r transformation ° f physical state of the drug into a crystalline state of lower 
^ ' J ? f W ' th S0 ' Vent in 9aS60US f ° rm iS COnduCted at a temperature preferably of between 20 
90% Zl t 6 TTi!? S0lV6nt " NqUid f ° rm iS C ° ndUCted 31 3 temp6ratUre pre ' erab| y * b et-en ° and 
between 12 Tndlrh T * ^ SM * °' 5 and 48 h0UrS when the solve nt is not water, and 

between 12 and 36 hours when the solvent is water. The time of contact with the liquid solvent is between 1 minute 
and I 96 hours when the solvent ,s water, and between 1 and 15 hours when the solvent is water. The final drying of the 
product ,s preferably conducted in an oven under vacuum at a temperature of between 20° and 1 00 °C 

ih !!1 . h t H 0 ' Ve ? ( ° r S0 ' Vent mlXtUreS) SUitab ' e f ° r ,he meth0d accordin 9 t0 the invention are all those which are 
able to swell the polymer or to be absorbed by the polymer into which the drug has been incorporated Examples 3 

n raZlT'' W TT M miXtUr6S ' methan °'- ethan01 ' hi9her a ' COho,s ' acetone , chlorinated so.vent fonma- 
mide, dimethylformamide, fluorinated hydrocarbons and others. 

[01 98] Examples of water-swellable but water-insoluble 

crosslinked polymers suitable for use (singly or in combinations of two or more than two) in the process of the invention 

367 croSinkPH rf ' ? H S ° dlUm carbo *y m ethylcellulose as described in National Formulary XV, Supplement 3, page 
!™ 7on! T ^ff e f m P°'V^er as described in WO patent 83/00809 and by Fenyvest et al. in Pharmacie 39 
473, 1 984; and crosslinked dextran. Other polymers suitable to form the crosslinked polymer should have a hyd« 
polymer lattice allowing high swellability in water, and a water insolubility as determined by the nature Z the Smer 

[0199] Thus, in one embodiment, the absorbed drug form comprises a poorly soluble drug supported on a polymer 
substance ,n a form capable of increasing the dissolving rate of the drug, prepared by a method comprising- 1 ) bhngTng 
a drug incorporated into particles of a crosslinked polymer which is swellable in water but insoluble in water by treat ng 

nXT^TT T 3 S ° IUti0n ° f dmg " 3 non - a ^ ueous W s^em and drying, or by mixing the Ser 
part,cles with the drug, heating to the drug melting point, and then cooling at ambient temperature 2) bringing the thus 
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formed product into contact with a non-aqueous organic solvent, in gaseous or liquic form ^^^^^ 
the polymer, wherein contact with the gaseous solvent is conducted for a penod of t,me of between a i and i 48 tours 
and wherein contact with the non-aqueous organic liquid solvent is conducted for a penod of t,me of betwee 1 Iminute 
and 96 hours- and 3) drying the product obtained in step 2) under vacuum to produce a drug supported on a polymer 
substance wheret the drug has been transformed from a metastable amorphous state to a stable high-energy crys- 
SSSeTndTs present in higher concentration in the surface layers of the polymer particles than in the.r inner layers, 
^"^ZZtonJot this drug form can be found in U.S. Patent No. 4,769,236, herein <™W£«» 
reference In general, this embodiment is obtained by spray-drying the amorphous form of the drug in the presence o 
L Steer and an agent that inhibits crystal formation. The resulting drug form is absorbed onto a crosshnked polymer 

%Z en ^eZTenXs of the drug form can be found in U.S. Patent Nos. 5,008,114, 5,225,192, 5,275,824, 
5,354,560, 5,449,521, and 5,569,469, all of which are hereby incorporated by reference. 

DRUG IN NANOSUSPENSION FORM 

[0202] In another embodiment of the invention, the solubility-improved form of the drug is a nanosuspension. A 
nanosuspensionisad^^ 

compound or an active compound mixture. The average diameter of the dispersed phase ,s generally between 10 nm 
and 000 1 (determined by photon correlation spectroscopy), the size distribution of 

being quite narrow. That is, the proportion of "microparticles" (that is, particles larger than about 5 nm) in the achve 
pa ticl population is very low. The nanosuspension can be surfactant-free, but can also comprise surfactants or sta- 
S i s or bo th T° n6 nanosuspension can also be lyophilized or spray dried, and the nanoparticles of a nanosuspens.o 
can also be incorporated into a solid carrier matrix. See U.S. Patent No. 5,858,410, the entire contents of wh.ch are 

S£ ^Zugtthe'e' ^maTy methods to produce the nanosuspensions, one method suitable is by comminuting 
me Sid parties by using cavitation or shearing and impact forces with introduction of a high amount of energy. A 
specnocTss for comminuting the solid particles comprises preparing a suspension of active drug in an aqueo 
solution followed by passing the aqueous suspension through a piston-gap homogenizer at least once and up to 10 

30 t me Ex em lary pisLgap homogenizers are the Micron Lab 40, Microfluidizer Model 110-Y (M.croflu.d.c 
nc .and the Nanojet (Nanojet Engineering, GmbH). A second method for producing the nanosuspension ,s by rapid 
expansion from a supercritical solution. See U.S. Patent No. 6,177,103, the entire contents of wh,ch are hereby incor- 
porated by reference. In this process the nanosuspension is produced by: 

(a) dissolving the drug and a surface modifier in a liquefied compressed gas solvent to form a solution of greater 
7 of drug in the solvent; then (b) expanding the compressed fluid solution prepared ,n step (a into 
water o an aqueous solution containing a second surface modifier; then (c) homogenizing the suspension of step 



(b) at high 

[0204] A concentration-enhancing polymer may be comminuted with the drug and other excipients, or the nanosus- 
pension form may first be prepared and then mixed with the concentration-enhancing polymer. 

DRUG IN SUPERCOOLED FORM 

[0205] Yet another solubility-improved form of the drug is drug that is in a supercooled form By "f^^^ 
oercooled melt" or "supercooled form" means that the drug, which is normally a solid, crystalline or amorphous sub- 
tle a ^ ^ ent conditions, has been formulated so that it is not present in a solid, crystalline state at temperature 
below "its bulk melting point, but is instead in a solid state which is '*^^ t ^^^^^^ 
or molecules such as is observed in liquids or melts. An example of supercooled drug ,s disclosed in U.S. Patent No. 

^~imoZ~ 

melt emulsification method characterized by the following steps: 

1. The drug is melted. Optionally, one or more additives, which decrease the melting point of the drug and/or 
irnoede or inhibit the recrystallization of the molten drug are added. 

2 Opttona ly one or more stabilizing agents (e.g. amphiphilic substances, surfactants emuls iers are d.sso ved 
ord°sp^ 

can also be added or exchanged after homogenization, e.g. by adsorption of polymers or by dialysis of water- 
soluble stabilizers. 
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3. Preferably, the dispersion medium is heated to approximately the temperature of the melt prior to mixing and 
may contain additives, e.g., stabilizers, isotonicity agents, buffering agents, cryoprotectants and/or preservatives 

4, Optionally, the dispers.on medium and the melt are added and predispersed to give a crude dispersion for 
example by shaking, stirring, sonication or vortexing. Predispersing is preferably carried out at temperatures above 
the melting point of the substance or the mixture of substances or the mixture of substances and additives e g 
stabilizers, respectively. Predispersing can he omitted for well dispersible systems 

5, The melt is then emulsified in the dispersion medium, preferably at temperatures above the melting point of the 
substance or the mixture of substances or the mixture of substances and additives, e.g., stabilizers, respectively 
Emulation ,s preferably carried out by high pressure homogenization or by sonication, but may be also possible 
by high speed stirring, vortexing and vigorous hand shaking. 

6. The dispersion can then be further processed into suitable dosage forms. 

[0207] A concentration-enhancing polymer may be mixed with the molten drug or the supercooled drug form may 
first be prepared and then mixed with the concentration-enhancing polymer. 

CYCLODEXTRIN/DRUG FORMULATIONS 

[0208] Various solubility-improved drug forms using cyclodextrin are well known in the art. As used herein the term 
eye | odextnn' refers to all forms and derivatives of cyclodextrin. Particular examples of cyclodextrin include «-cyco 
dextrin, ^-cyclodextrin, and 7 -cyclodextrin. Exemplary derivatives of cyclodextrin include mono- or polyalkylated B- 
cyclodextrin, mono- or polyhydroxyalkylated (3-cyclodextrin, hydroxypropyl (3-cyclodextrin (hydroxypropylcyclodextrin) 
mono, tetra or hepta-substituted Cyclodextrin, and sulfoalkyl ether cyclodextrin (SAE-CD . These drug forms also 
known as cyclodextrin derivatives, herein after referred to as "cyclodextrin/drug forms" can be simple physical mixtures 
An example of such is found in U.S. Patent No. 5,134,127, herein incorporated by reference. For example ^ th Tc ve 

foZL, T y ? : T ° deXtrin (SAE " CD) b6 Pref0rm6d int ° a COm P' ex P rior to the Preparation of the final 
fo mulat.on. Alternatively, the drug can be formulated by using a film coating surrounding a solid core comprising a 

releaseratemod,fierandaSAE-CD/drugmixture,asdisc,osedinU.S.Paten,No.6,046,177ri77),here^ 
UTT 6 : P ° 1 6X T Ure enVironment ' the SAE-CD/drug mixture converts to a complex. Alternatively, 

iTrnV T f ° rmulatl0ns con,ainin 3 SAE " CD ™V consist of a core comprising a physical mixture of one or more 
t ^Trn ° Pt,0nal rele3Se ^ m ° difier ' 3 thera P eutic a 9ent, a major portion of which is not complexed 

rnlmnttn h V *" °T COa " ng surroundin 9 the core. Other cyclodextrin/drug forms 

contemplated by the .nvent.on are found in U.S. Patent Nos. 5,134,127, 5,874,418, and 5,376,645, all of which are 

m a rno a ln nVr 6 T Ce - eXamP ' 6 ' CyCl0deXtrin ' e * SAE " CD ' m ^ be ^ "herein a 

ether-CD " t0 ^ SAE " C ° COm P osition - A Purred SAE-CD is sulfobutyl 

DRUG IN THE FORM OF A SOFTGEL 

™,,, A t n °H ther SO ' ubi ; ity ; im P roved dru 9 fom . ^rein referred to as the "softgel form," generally relates to a drug 
encapsulated in soft-gelatin. Typ.cally, such softgel forms comprise a soft-gelatin capsule filled with a material, the 
matenal often being a h.ghly concentrated solution of drug in a liquid. The fill material generally comprises either a 
water m,sab.e .earner, such as polyethylene glycol or polyvinylpyrrolidone, or a water immiscible carrier, such as a Hpid 

thp ««n if 7 '! °' Ved WitM ° r With ° Ut 3 SUrfaCtant ° r emulsif ying ^ent. The fill material is placed into 
the soft gelatin capsule, for example, by encapsulating the fill material between two sheets of gelatin as it passes 
be ween a pair of die rolls having surface cavities shaped to form the desired shape of the resulting softgel Such soft- 
ge drug forms are well-known and are described in "The Theory and Practice of Industrial Pharmacy", by L Lachman 

H. Lieberman, and J. Kanig, Lea and Febiger, publisher, 3* Edition, 1 986 

[ t 0210 l A =° n f ntration -enhancing polymer may be blended with the fill material prior to filling the soft gelatin capsule 
it may be added separately to the soft-gelatin capsule, or the softgel drug form may first be prepared and then blended 
with the concentration-enhancing polymer. 

[0211] One variation on the softgel form is found in U.S. Patent Nos. 5,071,643 and 5,360,615, the disclosures of 
which are incorporated herein by reference. These patents disclose a solvent system for enhancing the solubility of a 
pha maceutica agent to produce a highly concentrated solution suitable for softgel filling comprising 10 to 80% poly- 
ethylene glycol 1 to 20% by weight of water, and the pharmaceutical agent. The composition also comprises 0 2 to 

I . 0 mole equivalents of an ionizing agent per mole equivalent pharmaceutical agent. Glycerin or polyvinylpyrrolidone 
may be added to further enhance the solubility of certain drugs. U.S. Patent No. 5,376 688, herein incorpo^ed by 
reference disclose the use of a fill matenal comprising 0 to 20% water, a solution of a pharmaceutical agent, an ionizing 
agent, and a solvent selected from the group consisting of diethylene glycol monoethyl ether, polyglycerol oleate alpha 
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hydro-w-hy d roxypoly(oxyethylene)-poly(oxypropylene)-poly(oxyethylene) bloc copolymers and mixtures hereof. 
[02 2] A separate embodiment of this drug form can be found in EP 0 605 497, here,n * 
This drug form can be varied from a semi-liquid to a semi-solid formed by high-pressure h ° m0 9 e ^ a f^ m P : e . 
emulsion of melted lipid containing a dissolved drug. After cooling to room temperature solid particles are formed. 
Drugs may be adsorbed in the lipid depending on the physicochemical properties of the drug. 

GELATIN FORM 

[0213] Another solubility-improved drug form is a gelatin form of the drug, herein referred to as the : "gelatin form" or 
■ge at n drug form." Ge Jin drug form comprises a drug and a gelatin-based material, the drug either coated wtr, 
encapsulated in, or dispersed in the gelatin-based material, typically using an aqueous-based solvent system, 
beneved the gelatin coats or encapsulates the particles of the drug and prevents aggregation or clumping ; ot ^the par- 
ticles lading to increased solubility and/or dissolution of the drug. (Hereinafter, the terms "coated wrth or coats are 
used to describe the drug coated with, encapsulated in, or dispersed in the gelatin-based material.) 
0214? One Part oular g'elatin form is found in U.S. Patent Nos. 5,851 ,275, 5,834,022 -d 5 ' 686 ^ 33 ; 6 ^"!^ 
rated by reference. In this embodiment, the drug is mixed with gelatin and lecithin and then coated or the drug is 
oied lith gelatin and lecithin using standard coating methods. When coated with the ge atin and lecrt hm the gene al 
method includes the steps of dissolving gelatin in water heated to between 35X to 40°C Lec.thn ,s added to .the 
aelatin/water mixture and is thoroughly mixed therein. At least one pharmaceutical ingredient ,n solid particulate form 
* hen Idied slowly and mixed soas to cause thorough and uniform coating of the particles of the Pharmace«joa. 
ingredient. Following coating with the gelatin/lecithin mixture, the aqueous solvent ,s removed by various techniques, 
includinq lyophylization (e.g., freeze-drying) or spray drying.. ;„ nraHiant ic 

0215] The general range of concentrations of excipient (i.e., the lecithin/gelatin) and pharmaceut.ca, ingred^nt ,s 
shown. The concentration in the coating solution of gelatin and lecithin broadly ranges from approximate! 0^01 -99_9^ 
(w/v) each and more preferably 0.01 to 2.0% each. The concentration in the coating solution of the Pharmaceutical 
Lglient ranges from approximately 0.1-15.0% (w/v). It is preferable that the lecithin and gelatin be present ,n a 1.1 

[o216] The contacting step includes coating the pharmaceutical ingredient with the mixture including water gelatin 
and lecithin T h e coating step can be accomplished by simple immersion of the particles of the pharmaceutical ingre- 
d en is beneved Lt the gelatin coats the particles of the pharmaceutical ingredient and prevents aggregation or 
lumpi o e particles. The lecithin element is thought to reduce surface tension thereby preventing agg^ga .on o 
form a microemulsion or to form micelles that facilitate dissolution of the pharmaceutical ingredient. In ac ing ,n th s 
comp^me tary fashion, the coating including gelatin and lecithin increases the dissolution rate of water-insolub e phar- 
maceufcal ingredients. The above-described theory is provided merely for descriptive purposes and ,s no way .ntended 
to limit the scope of the present invention. . 
0217 Another embodiment of this drug form, useful to increase a drug's rate of dissolution and bioavailabihty , a 
Sse e vironment, is disclosed in U.S. Pat. Nos. 5,405,616 and 5,560,924, herein incorporated * » <j£ 

form is generally prepared by selecting a gelatin or gelatin derivative according to their isoelectric point IEP , so that 
Z E? is adapted to the charge of the drug particles, leading to a neutral charge when the gelatin or its derivative , 
combined with the undissolved drug at a determined pH value. The gelatin or its derivatives are converted into an 
aaueous sol form their pH value is set according to the IEP of the gelatin at a value that stabilizes the particle of the 
dmg a a ^ app oximateS or totally neutral charge. Before or after this last step, the drug is dissolved in the aqueous 
gelatin sol or a solution of the drug is blended with the aqueous gelatin sol. Then, the drug or drug blend can be dried, 

S] 9 Acrcenfrln-enhancing polymer may be mixed with the drug prior to coating with the gelatin, or the gelatin 
drug form may first be prepared and then mixed with the concentration-enhancing polymer. 

DRUG IN SELF-EMULSIFYING FORM 

[021 9] Another solubility-improved drug form is a self-emulsifying form of the drug, herein referred to as the ^self- 
emulsifying form." A "self-emulsifying form" as used herein, generally refers to a drug form comprising a drug dissolved 
Ta mire of lipophilic materia, or phase, and one or more surfactants and cosurfactants. Preferably, upo , nges on 
of the self-emulsifying form, the drug/lipophilic material/surfactant mixture forms a microemu sion thereby enhan ing 
the absorption of the drug in vivo. Self-emulsifying drug forms avoid the dissolution step that frequently limits the rate 
of absoXn of low-solubility drugs from the crystalline state. See for example, C.W. Pouton, "Formation of Self- 
Enfu^srfyfng Drug Delivery Systems," Adyan^mamiimiB^ ^ (1997)47-58. Self-emulsifymg drug forms 
are often filled into soft-gelatin capsules, as discussed under the softgel drug form. 

[0220] In one embodiment, the self-emulsifying drug form is comprised of at least one drug; a hpophiHc phase, ,n- 
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CONCENTRATION-ENHANCING POLYMERS 
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i i une ciass of polymers suitable for use with th Q „,„ *■ 
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ester-linked. 



s^:ir d ^ , . 

acid, salicylic acid, alkoxybenzoic acids sue asthoxybtzo fa d * & ^ ^ Pr ° pi0nic acid > b *™ic 

alkoxypntnalic acid such as ethoxyphthalic e^^^^Z^^ aCid ' the various "somen, o, 
* such as ethoxynicotinic acid, and the various isomers JS^^^JT" 3 . ° f a,koxynico «c acid 

acds, such as thioacetic acid; substituted phenoxy Q Z^ ^ ^ ^ m ^ mK ^- ete "^ k ^^ 
noethoxy, diethylaminoethoxy, trimethylaminoethZ ete ohn^h ? hydr ° xy e heno ** etc.; amines, such as ami- 
such as sulfonate ethoxy. Exemplary ester ink e S^Ss^^ f ^ SU ' f ° nates ' 
citrate, phthalate, terephthalate, isophthalate trimeHitate an 1 '' Carb ° Xy ' iC aCidS ' Such as senate, 
thiocarboxyiic acids, such as thiosuccinate; LSS^^a^T" 8 °' Pyndinedica ^ acid, etc, 
as natural or synthetic amino acids, such as aJTor ^ZLaZ ^ ^ 3Cid; amfnes - sucn 
sulfonates, such as acetyl sulfonate. For aromatk subs ittfed Jo Z FT?* ^ 33 aC6tyl phos P hate ^ and 
« is also desirable that sufficient hydrophilic T° ^ ^ aqU60us solubilit V. 
attached to the polymer to render the po.y m erTqueous ^SS3S. v i T *** 9r ° UpS be 
« icmzed. In some cases, the aromatic substituent may itselTbe Lill? P , 85 Wh6re any i0nizable 9 rou P s are 
[0235] Exemplary cellulosic polymers that are aZZ JartaT fn 7f * S Phtha ' ate ° r trimellitate ^stituents. 
droxypropy, methy, cellulose acetate succ.n^hSr^^^l'S f PhySi °'° 9ically rel -ant PHs include; hy- 
etate succinate, hydroxyethyl methyl cellulose wS32^"? cellulose ac- 
thyl cellulose phthalate. hydroxyethyl methyl cellules, l^Z * V ° S6 aC6,ate succir >ate, hydroxypropyl me- 
« late, carboxyethy, cellulose, etny, cTbo^ ™ hyl -llulose acetate^htha 
boxymethyl cellulose, cellulose acetate phthalate methyl cellSose a i I t , Carboxymeth y' eth V' cellulose), car- 
hydroxypropyl cellulose acetate phthalate, hydroxy™, I methvTrT P * ^ ^ Ce " Ul0Se acetate Palate, 
acetate phthalate succinate, hydroxypropyl m'e* I se s^nSSSh^f ' hydr0Xypro P yl ce »^e 
lose succinate phthalate, cellulose propionate phthalate hvdroxvnL i ? P ^ h ^ m ^°P^ methyl Genu- 
's trimellitate, methy, cellulose acetate trimellitate S^SS ace'Il °' 6 bUtyrate Phtha ' ate ' cellu,ose acetate 
tnmelhtate, hydroxypropyl methy, cellulose acetate t, fmSteS^SSl f ^ hydr ° Xypro P yl C6l,ul °se acetate 
cellulose propionate trimellitate, cellulose butyrate tSS' ceS? ' t T * ^"'^ SUCCinate ' 
Phthalate. cellulose acetate pyridinedicarboxyiate saS S JTff eraphthala,e . ce "^e acetate iso- 
acetate, ethylbenzoic acid cellulose acetate h^mZ^^ ^ salicylic acid cellulose 
o cellulose acetate, ethyl nicotinic acd oa^SSTalSSr "J Ce " Ul ° Se aC6,ate ' 6thy ' phthalic acid 
[0236] The inventors have found the followina ce lulo.t n f * P aCld Ce " Ul ° Se acetate ' 
hydroxypropyl methyl cellulose acetate S reSU " 6XCePti ° nal concentr ation enhancement 
from Shin-Etsu; cellulose acetate PhSte LG : MF < MG ' ^ and HG grades available' 
hydroxypropyl methyl cellulose phthalate (MPMCpj such as the NF ale „ T™* ,r0m EaStman Cne ™al; 

"neutralized"; that is, exist in their deprotonated form By JS. * Q f * ™ ^ ° r " acidic su ^tuents" have been 
significant number of acidic moieties. In general a sZn^T^T " ^ ^ P ° SS6SSes a 

to about 0. 1 milliequivalents of acidic moieties pe, oramT ZT P * T ™ ,e * eS ™° M be 9reater than or e ^al 
that are sufficiently acidic that, in contact J ?J5£Z LTateJTZ 7? f, ^ ^ 

water and thus increase the hydrogen-ion concentrate ^ This de in £ !f Part ' a " y d ° nat6 3 hydro 9 en c afon to 
as it is termed when the functional group is cova S'^T^T T 9r ° Up ° r " s ^stituent,» 

Exemplary classes of functional groups that a^rS^^^T^ th9t h8S 3 pKa ° f less than abo * ™. 
ylic acids, phosphates, phenolic groups, and suites S ch tZt 7* °" ' M Carb0 ^' >C acids ' thioca rbox- 
of the polymer such as for polyacryiic acid, but mo gener y 7ooZ lS?S TT* 8 UP th6 Primary Struoture 
polymer and thus are termed "substituents." Neutralized 2r ^.il w t0 the backbone of tne Parent 

assigned provisional patent application U.S. ^eS& M ^ BW " m ° re d6ta " in COmmon| y 
and Neutralized Acidic Polymers" June 22 2001 the relevfntdff Pharmaceutical Compositions of Drugs 

[0238] While specific corLr^n^aSJ"^^^ " inC ° rP ° rated by r6ference - 

tures of the present invention, blends of such ZSZ^Jf""" 1 " b6inS SUitab ' e f ° f USe in ,he ™- 
"concentration-enhancing polymer" is intended «J ^ nc KSST be SUitable - Thus - tbe «»™ 
a single species of concentration-enhancing polymer. concentraton-enhancing polymers in addition to 

PREPARATION OF THE COMPOSITIONS 
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fo .mw„en t «^^ 

tion. Mixing processes include physical processing as we ^ ^ear mixing, or diffusive mixing. Convective mixing 
[0240] For example, mixing methods ^^^^^^J^ to another, by means of blades or 
Involves moving a relatively large mass <* ^"^ ™ its *L Q occurs when slip planes are formed in the 

5 paddies, revolving screw, or an ^rsion of the powde bed^Sh > 9 These mjxing processes 

m ateria. to be mixed. Diffusive mixing in ol a -c ange p ^ ^ are commonly used 

can be performed using equipment in batch or con^«f " s m composition uniformity, 

equipment for batch processing. Continuous mixin 9^ r ^ s °;° n 3 Q P f tne presen t invention. Milling conditions are 
^241] Milling may also be employed to ^^J^ 

,o generallychosenwhichdonota« 

« bi.ity-improveddrugform,^ 

drug form is prepared. For example in the case of « n ^ rt " d a me chanical means to reduce the parte e 

l any device or collection of devices that ^^^^^posWon may be in the form of a dosage form in 
form and the concentration-enhancing ^™^™™» e Q ™< sep P arat e regions within the dosage form. Thus, in 
which the drug form and conoentralK«^«ng^r^ sep^ 9 g ^ wherejn ope 

the case of oral administration to a ^^^^^^ the concentration-enhancing polymer. Aiterna- 
25 layers comprise the drug form and one or more ^her layer s comp ^ ^ ^ ^ coatjng com . 

lively, the dosage form may be a coated table ^ f C ° m and L conce ntration-enhancing polymer may 

prises the concentration-enhancing polymer. In add J d ™9 w be adrniniste red simultaneously or sep- 

even be present in different dosage forms such as tablet or beads and m y ed . p guch a way that the 

arately as long as both the drug form and ^"^^^ the drug form and the concentration- 

of the present invention depends on the ^^^^^TJ^ 20 However, in most cases, except when 
35 dr ug-to-concentration-enhancing polymer we^h trs ioof ^ t0 ° t0 rati0 is grea ter than 0.05 and 

the drug dose is quite low (e.g., 25 mg or less it is ^ Qr J ]a J e bioavailability is observed at drug-to- 

,ess than about 5.0 and often the enhancement ,n drug concent at,on ^ ^ ^ ^ mg or 

polymer ratios of 1 or less or for some ^J^^^^ general, regardless of the dose, enhancements 
the drug-to-polymer weight ratio may decreasing drug-to-polymer weight ratio down to 

40 in drug concentration or relative bioavailability tend to no ease wm « mass of a tablet , ca p SU le, or 

a value of about 0.75 to 0.10. However, due to the p ac ^J^^Vratlo as long as satisfactory results are 
suspension low, it is yields satisfactory results varies from drug 

45 CONCENTRATION ENHANCEMENT 

» pro.ide ~^"»»«»"- 9 " h T m ™«„ m J^SL*««1 polymer Thus, th„ concanM »n- 
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~==srrr:=:;:,sr.t=-T"--"™.~.. 

IIM4S] The concentration-enhancing polymers of thp JL 7 ' m SOme cases - for many hours 

[0250] A composition of the invention can be teste* *, „■ 

pos»,o„ o, ™»« „, ,his !„»«„„. ,,M 01 «• "Wing a mamma , such as , J^is a com 

^"traton provided by the control. ° 15 atleast2 -foW and more preferably at least 3-foid the maximum 

losses 
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of AUG can be made by plotting drug c °" C p 6 ™ W o where the use environment is, for example the Gl t act s 
PBS or MFD solution. Measurement oh e A UC mw* q{ ^ and thus „ less pre f er red than the « 

rrlS^raSSl* fc . tureprovid e Se nhancedre 1 ativebio— ,ty 

Native bioavailability," defined as the method of the present invention to the plasma or 

drug concentration versus time measured or *e co m PO ,t. , on . enhancing polymer 

.5 material that either passes a 0.45 ,m synnge m «°\f*™™ A * m p0 ,yvinylidine difluoride synnge filter sol by Sc. 
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there 



once„, rallon . entencin!) po , ymer Jhe co „ ,S a Z ^^Z 1 C °- M ™«™9 m »» drag ,<L an (2, a 

^ EXCIPIENTS AND DOSAGE FORMS 

[0264] Although the key ingredients nre^n, in >h 

and the concentrat.on-enhancing polymer" th " c ^J" 8 ° f the ^ se * invention are simply the drug form 

into tablets, capsules, suspensions, powders for susoensinnT 9 P V m ' XtUre ,n order t0 formulate the mixture 
and concentration-enhancing polymer can be adS EXST" t™"*™* meS ' depots ' and the ,L Druq 

. .««53SsSS==S5SE£5 

271] Examotr f? h StarCh ' SUCr0S6 ' tra ^ and tnn ' P °' ymethac ^ povidone, pregelatLed 
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• Wmmmm 

Somi en S: ( J a composition containing the d ^°^ * "^^(ng composition and the water- 
d e— ms d ft. — - «o™ app.ren, ,,<» ft. .o»owin 0 exaftpfts *«* 

50 srr::— 
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concentration-enhancing Po^t^^rl^r 8 3 **** 

suc n Z en /HpJ? able Con «°n-enhanci SrT e M " arT^ 8 ^ t0 * ™ntratio° e n 
succinate (HPMCAS-MF, available from Shin Etsu) The conrZ ♦ 9 T ° f h ^ ox ^opyl methyl cellulose acetate 
compos.tion can be measured as outlined supTms o^tT * ^ ''" S0 ' Uti0n of the Pharmaceut S 
as above without the concentration-enhTnci ^ 2 * " C ° mp0sition factured d °n 



EXAMPLE 2 



[0285] A 600 ml cylindrical qlass vpsspi ic hu~* 

diameter in the range of about 0^^"^^^ "T" * ZirC ° niUm °* ide °*ding spheres with 
a° 57To a ft d h abOU ! 96 9 W3ter - e * S«tr 9 r 

at 57 /o of the "cntical speed." The critical speed is defied tit ♦ 9 6SSel ,S rotated horizontally about its axis 
» fuging of the grinding media occurs. At this spe^d the 1 t V 1°. M SP86d ° f the 9 rindin 9 vessel when cenT 

- ==^^ 

?T« r at ^ 8 t0 aChi6Ve conc entration enhancement "s"utaST^ "-enhancing polymer is then added in an 
thfc'n \ AR HPMCP and HPMC - Testing is*e Z ndu ed C °" Centrat 0 "-«"nancing polymers include HPM 
the concentration-enhancing polymer. 0ndUCted 38 ,n Exam P |e 1 ^sing a control that does not have 



25 EXAMPLE 3 

[0287] A cylindrical 



"2«90fhighpu,llywate,i s a« M ton, e l.™fm ' «« ^ "■«ro mi8 d Dana^ol. about 9. .2 g ol PVP atow 
do« no, ha»e ,h, concemMon-enhanoing p„, ™ C ' TeS, "» ' S ,hen » M « M » » Example , „„„ . Ji™ 



EXAMPLE 4 



EXAMPLE 5 
[0289] 



* s,ow„,dd,d , 0 ,„ is UM with ,„ e sameTx „ " m T„ 50 °° ™. Abou, 90 9 o, micron,^*" 
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to achieve — 

MCP and HPMC. Testing is 
enhancing polymei 

s EXAMPLE 



ImmmM^m 

, 5 ( J y vigorous shaking, fo.lowed by a son,ca ,on s ep to 20 second ^ ^ ^J*W**££ 

20 polymer. 

25 (manufactured by Rohm and Haas). 

Z 1 "— . — -- — — — 

30 Kodak Co.) 

35 ME from DuPont, Inc.). 
EXAMPLE 10 



^1..-^— ------ * 

"""" " „ oeated e«ep, ma, M Uc«h» is repac* wit. P— a »ocK copoi,™, o, 
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[0297] Example 12 can be repeated except that Pluronic F68 is replaced with Centrolex® P (a lecithin derivative). 
EXAMPLE 14 

[0298] 1st stage: 10 g of crospovidone (Kollidon C1, BASF) is swollen by slow addition of 20 ml of a 100 mn/ml 

— ; ^d : a :r^ mamide ' mixing the powder continuous,y in a ^ ^ ^i:[:z it 

Sl 2^1^ 1/T T ! r UUm at 8 temperature of 1 °°°C for about 1 2 hours or until completely dried 
SS2 • k 9 ,? Pr ° dUCt ° b,ained in the first sta 9 e is disintegrated through a sieve (14 mesh) and then 
placed ,n a hermet.cally sealed container at ambient temperature, saturated with methylenechtor de vanor frnm 1 
ceptacle fiHed with this solvent and placed in the container. After about 24 I^Cl^SlX^^ 

?0300 A rnilr >T ^ *" °™ ^ SM ^ a 14 mesh ^eve and a Led or O mTnute 

S t P0 ' ymer is then added in an a ™^ effective to achieve concentration enhance 

eutS com T I' 0 " SHin BSU) - ThS concen,ration ° f d ™9 in a use environment from the result pha ml 



EXAMPLE 15 



[0301] 1st stage: 10 g of crospovidone (Knollidon C1, BASF) is swollen by slow addition of 2 ml of a inn mn/ m . 
solution of griseofulvin in dimethylformamide, mixing the powder continuously in a morta Th powder swo len iTl 
5^2^ 

manner ,s dned for about 1 hour at 80°C in an oven under vacuum, sieved through a 1 4 mesh sieve and Sed for 10 
resultant pharmaceutical composition can be meLred^outl n^ 

s,t,on manufactured identically as above without the concentration-enhancing pofyme, ^ 



EXAMPLE 1i 



[0304] 1st stage: 10 g of crospovidone (Kollidon C1, BASF) is swollen by slow addition of 20 ml of a 100 mn/ml 
rnn°en°s th nSe f U ' V H ' n M W° ma ^> the powder continuously in a mortar ThJ powd r swo len XI 

ro305 2 ^ 

S thf „ a 9 , V P ° Wder ° btained in the firSt Stage is wetted with 1 mi of demoralized water in a mortar 
mix ng the powder slowly for about 1 .5 hours. The swollen powder is dried for about 1 hour at 80°C in an oven under 
vacuum. ,, « , hen disintegrated through a 1 4 mesh sieve and mixed for 1 0 minutes 

Lin, Lit C Hr Centra !° n " enhanCin9 P °' ymer iS then added in an amount effectiv e to achieve concentration enhance- 
ment. Suitable concentration-enhancing polymers include HPMCAS CAT CAP HPMCPanriHPMr Th " 
of drug in a use environment from the resultant pharmaceutical compoSo "^ 

can be compared to a control composition manufactured identically as above without the concen.Z^ZJZ 
EXAMPLE 17 

fn 0 r 3 mILiHl St th Sta9e | T V' Crospovidone is swollen w »h 1000 ml of a 100 mg/ml solution of griseofulvin in dimethvl- 
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then recovered ir 



are then dried while remaining suspended in the tluidted bed by the flow of™*™ powder 
the collection sleeve, disintegrated ^'"""^^^J^Z^^,,^^ ^noa- 

polymer. 
EXAMPLE 18 

m an oven under vacuum at 80 O tor l nour, ner y pf f ect jve to achieve concentration enhance- 

[0312] Aconcentration-enhan^ 

polymer. 
EXAMPLE 19 

[M1 3, 3.0 , uhtdec.renon. ,s m.t.ed in ''T^^'^'SSS^^^ 

polymer. 
EXAMPLE 20 

water bath heated to 70°C then ^ ^^2 10 achie ve concentration enhance- 
[031 6] A concentraton-enhancing polymer ,s then added an ^ount e ^ 

polymer. 
EXAMPLE 21 



EP 1 269 994 A2 

of drug ,n a use environment from the resultant pharmaceutWcoLnS T MCPandH ™C. The concentration 
EXAMPLE 22 

m9 .ecithin (Phosphoiipon 100, Nat- 

bMled water, and the solution is heated to70°C Seated aauen 9 h ^ 9 ' yCOcholate is dissolved in 46.8 g 
ub,decarenone. Probe sonication (Soniprep MSE) for 1 2 mfn ^ PhaS6 ' S 3dded t0 the mi * °' 'ecithin in molten 
paries. After cooiing to room temperature evaporLted ^fS^***."**™ ° f »««ecarenone naS 

men,. Sui t able concentration-enhancing polyme to^i^rS? ^ e * aChieVe con «on enhance- 
; TelT* e ; Vir ° nmem fr ° m ,he « 



Examples 23-29 



1 irr- The * ar ;r:™^ r r ,d * amwa ™ 

was placed ,mo a mrcrocemrifooe , ub9 wm 0.061 mo <1 „t?) 0 ,0, m re P ' e 01 " ,e complex 

J» f»*™» amounts are expressed as wt% based oo Oe w.Sr ' >' " 06,3 ■"!><"> «> ol polymer 
ol the complex with 1 „,% HPMCAS, MF grade (WM^lT^l .T'* X - E " ,m * i 23 "»WsM a mixlur, 
HpTcaI Tc C ° mPl<,X * 5 " «F " a S m ^, T ° ky °' JaPan) - E »"«* 2 " 

~F d — ^ 

fPo^m-S 
samples were qu.ckly mixed using a vortex mixer for about 60 seLnds C ^ ^ (PH ?A) W3S added - T "e 
37 C for 1 m,nute. The resulting supernatant solution was then sin, h T^* W8re centrifu 9^ at 13,000 G at 
wasu^ 

was used w.th a mobile phase of 60 vol.% of 0.02 M K SThT^ 

measured at 254 nm. The contents of the tubes were the «J V ° L% aCet ° nitrile - UV detec «°n was 

^pS^^ 



99 



EP 1 269 994 A2 



I Example I T 

23~ _ 
SBECD complex + 1 wt% 

HPMCAS-MF — 


nrse (min)™| Z 
0 
4 
10 
30 
60 


Table 1 . 
prasidone ConcentrataTOi^^ 

0 J_ 

204 I 

88 _ 

64 

70 


JC (min*ng/mL) j 

400 
1300 
2800 
4800 


24 

SBECD complex + 5 wt% 
HPMCAS-MF 

I 25 


90 
0 
4 
10 
30 
60 

0 


62 
0 
227 
172 
53 
29 
50 
0 


6800 
0 

500 
1700 

3900 j 

6300 
0 


SBECD complex + 1 0 wt% 
HPMCAS-MF 


4 
10 


254 
202 


1900 




30 


48 


4400 






39 


5700 




^ 


33 
0 


6800 
0 


26 

SBECD complex + 1 wt% 


0 
4 


194 




HPMCAS-HF 




78 


1200 




30 


26 


2200 




60 


24 


3000 




90 


18 


j 3600 

| 0 


27 

SBECD complex + 1 wt% 


4 


0 

196 


400 


CAP 




132 
82 


1400 
3500 




30 
60 


44 

58 


5400 

6900 

_j - 


SBECD complex + 1 wt° 


0 
4 


0 


500 


CM EC 


10 


92 
43 


1500 
2800 




30 
6cT~ 


49 


4200 




90 


47 


5600 



100 
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Table 1 (continued) 



Example 


Time (min) 


Ziprasidone Concentration (ug/mL) 


AUC (min*ug/mL) 


29 

SBECD complex + 5 wt% 
CM EC 


0 


0 


0 


4 


276 


600 


10 


174 


1900 


30 


46 


4100 


60 


41 


5400 


90 


46 


6700 


C1 

SBECD complex 


0 


0 


0 


4 


12 


0 


10 


10 


100 


30 


7 


300 


60 


6 


500 


90 


8 


700 


C2 

Ziprasidone 
Mesylate 


0 


0 


0 


4 


3 


0 


10 


1 


0 


30 


1 


0 


60 


1 


0 


90 


1 


100 



30 

Results from dissolution tests of Examples 23-29, and Controls C1 and C2, are summarized in Table 2. 



Table 2 



Example 


Concentration 
Enhancing Polymer* 


Amount of Polymer 
(wt% of complex) 


C m ax,90 W^L) 


AUC 90 (min*ng/mL) 


23 


HPMCAS-MF 




204 


6800 


24 


HPMCAS-MF 




227 


6300 


25 


HPMCAS-MF 


10 


254 


6800 


26 


HPMCAS-HF 


1 


194 


3600 


27 


CAP 


1 


196 


6900 


28 


CMEC 


1 


236 


5600 


29 


CMEC 


5 


276 


6700 


C1 

SBECD complex 


none 




12 


700 


C2 

ziprasidone 
mesylate 


none 




3 


100 



■Polymer designations: HPMCAS = hydroxypropylmethyl cellulose acetate succinate, CAP = cellulose acetate phthalate, CMEC = carboxymethyl- 
ethyl cellulose. 



55 [0324] As can be seen from the data in Table 2, the ziprasidone complex mixed with concentration-enhancing poly- 
mers provides C max90 values 1 6- to 23-fold that of the complex alone, and AUC 90 values 5- to 1 0-fold that of the complex 
alone. The dissolution performance of the complex (C1) compared to drug alone (C2) shows that the complex is a 
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solubility-improved form. 
Examples 30-33 

[0325] For Examples 30-33, complexes of ziprasidone mesylate were formed with various cyclodextrins, and the 
complexes were each mixed with 1 wt% HPMCAS-MF as the concentration-enhancing polymer. The dissolution per- 
formance of each complex/polymer mixture was evaluated in in vitro tests. 

[0326] The ziprasidone complexes were formed by mixing drug, cyclodextrin, and polymer together in a microcen- 
trifuge tube. The amounts of drug and cyclodextrin were chosen to yield a molar ratio of 1/1.25 drug/cyclodextrin. 
HPMCAS was added in an amount to equal 1 wt% of the total weight of the complex. Example 30 comprised a mixture 
of 0.982 mg ziprasidone mesylate, 4.715 mg SBECD, and 0.057 mg HPMCAS-MF. Example 31 comprised a mixture 
of 0.982 mg ziprasidone mesylate, 2.853 mg hydroxypropyl p-cyclodextrin (HPCD), and 0.038 mg HPMCAS-MF. Ex- 
ample 32 comprised a mixture of 0.982 mg ziprasidone mesylate, 2.474 mg [3-cyclodextrin, and 0.035 mg HPMCAS-MF. 
Example 33 comprised a mixture of 0.982 mg ziprasidone mesylate, 2.827 mg y-cyclodextrin, and 0.038 mg HPM- 
CAS-MF. Control 3 (C3) comprised a mixture of ziprasidone mesylate and SBECD without concentration-enhancing 
polymer. Control 4 (C4) comprised a mixture of ziprasidone mesylate and HPCD without concentration-enhancing 
polymer, ((j-cyclodextrin and y-cyclodextrin complexes were not tested without concentration-enhancing polymer.) 
[0327] The dissolution of ziprasidone from these complexes mixed with concentration-enhancing polymer was eval- 
uated using the in vitro dissolution test described in the Examples above. The results are shown in Table 3. 



Table 3 



Example 


Time (mins) 


Ziprasidone Concentration (ng/mL) 


AUC (min*ug/ml_) 


30 

SBECD complex + 1 wt% 
HPMCAS-MF 


° 


0 


0 


4 


167 


300 


10 


82 


1100 


30 


31 


2200 


60 


26 


3100 








31 

HPCD complex + 1 wt% 
HPMCAS-MF 


0 


0 


0 


4 


52 


100 


10 


20 


300 


30 


35 


900 


60 


30 


1800 


90 


17 


2600 


32 

(3-CD complex + 1 wt% 
HPMCAS-MF 


0 


0 


0 


4 


26 


100 


10 


34 


200 


30 


29 


900 


60 


36 


1800 


90 


17 


2600 


33 

y-CD complex + 1 wt% 
HPMCAS-MF 


0 


0 


0 


4 


14 


0 


10 




100 


30 




300 


60 


10 


700 


90 


10 


1000 
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Table 3 (continued) 



Example 


Time (mins) 


Ziprasidone Concentration (ng/mL) 


AUC (min*|ig/mL) 


C3 


0 


0 


0 


SBECD complex 


4 


9 


0 




10 


11 


100 




30 


5 


200 




60 


10 


500 




90 


6 


700 


C4 


0 


0 


0 


HPCD complex 


4 








10 


6 


100 




30 


6 


100 




60 


16 


300 




90 


15 


1100 



Results from dissolution tests of Examples 30-33, and Controls C3 and C4, are summarized in Table 4. 



Table 4 



Example 


Cyclodextrin 


C max,90 
Gig/mL) 


AUC 90 
(min* M g/mL) 


30 


SBECD 


167 


3700 


31 


HPCD 


52 


2600 


32 


|3-CD 


36 


2600 


33 


Y-CD 


18 


1000 


C3 

no polymer 


SBECD 


11 


700 


C4 
no polymer 


HPCD 


16 


1100 



[0328] As can be seen from the data in Table 4, the ziprasidone SBECD complex mixed with concentration-enhancing 
40 polymer provides a C max90 15.2-fold that of Control C3, and an AUC g0 5.3-fold that of Control C3. The ziprasidone 
HPCD complex mixed with concentration-enhancing polymer provides a C max90 3.3-fold that of Control C4, and an 
AUC 90 2.4-fold that of Control C4. Examples 32 and 33 provided C max90 values 12- and 6-fold that of the drug alone 
(C2, Table 2), and AUC go values 26- and 1 0-fold that of the drug alone. 

[0329] The invention has been described in detail with particular reference to particular embodiments thereof, but it 
45 will be understood that variations and modifications can be effected within the spirit and scope of the invention. 



1 . A composition comprising 

(a) a drug in a solubility-improved form which provides, when administered to a use environment, at least one 
of a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a 
lowest solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution 
rate of said lowest solubility form of said drug in said use environment; and 

(b) a concentration-enhancing polymer wherein said concentration-enhancing polymer is present in a sufficient 
amount so that said composition provides, after introduction into said use environment, a maximum concen- 
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tration of said drug in said use environment that is at least 1 .25-fold a maximum concentration of said drug 
provided by a control composition, wherein said control composition is an equivalent quantity of said drug in 
said solubility-improved form alone; 

wherein said solubility-improved drug form is selected from the group consisting of drug in nanoparticulate form, 
absorbed drug, drug in a nanosuspension, a supercooled melt of drug, cyclodextrin/drug form, gelatin form, softgel 
form, self-emulsifying form, and three-phase drug form. 

A composition comprising 

(a) a drug in a solubility-improved form which provides, when administered to a use environment, at least one 
of a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a 
lowest solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution 
rate of said lowest solubility form of said drug in said use environment; and 

(b) a concentration-enhancing polymer wherein said concentration-enhancing polymer is present in a sufficient 
amount so that said composition provides, after introduction into said use environment, a dissolution area 
under the concentration versus time curve for any period of at least 90 minutes between the time of introduction 
into the use environment and about 270 minutes following introduction into the use environment that is at least 
1 .25-fold the corresponding area under the curve provided by a control composition, 

wherein said control composition is an equivalent quantity of said drug in said solubility-improved form alone; 
wherein said solubility-improved drug form is selected from the group consisting of drug in nanoparticulate form, 
absorbed drug, drug in a nanosuspension, a supercooled melt of drug, cyclodextrin/drug form, gelatin form, softgel 
form, self-emulsifying form, and three-phase drug form. 

A composition comprising 

(a) a drug in a solubility-improved form which provides, when administered into a use environment, at least 
one of a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of 
a lowest solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution 
rate of said lowest solubility form of said drug in said use environment; and 

(b) a concentration-enhancing polymer wherein said concentration-enhancing polymer is present in a sufficient 
amount so that said composition provides, after introduction into said use environment, a relative bioavailability 
that is at least 1 .25-fold that of a control composition, wherein said control composition is an equivalent quantity 
of said drug in said solubility-improved form alone; 

wherein said solubility-improved drug form is selected from the group consisting of drug in microparticulate form, 
drug in nanoparticulate form, absorbed drug, drug in a nanosuspension, a supercooled melt of drug, cyclodextrin/ 
drug form, softgel form, gelatin form, self-emulsifying form, and three-phase drug form. 

A composition according to any of Claims 1 to 3 wherein said solubility-improved drug form is the cyclodextrin/ 
drug form. 

A composition according to any of Claims 1 to 3 wherein said drug is 

[R-(R*S*)]-5-chloro-N-[2-hydroxy-3-{methoxymethylamino}-3-oxo-1-(phenylmethyl)propyl-1H-indole-2-car- 
boxamide; 5-chloro-1 H-indole-2-carboxylic acid [(1 S)-benzyl-(2R)-hydroxy-3-((3R,4S)-dihydroxy-pyrrolidin-1 -yl-)- 
3-oxypropyl]-amide; 

[2R,4S]-4-[(3,5-d/s-trifiuoromethyl-benzyl)-methoxycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro- 
2H-quinoline-1-carboxylic acid ethyl ester; 

[2R,4S]-4-[acetyl-(3,5-Ws-trifluoromethyl-benzyl)-amino]-2-ethyl-6-trifluoromethyl-3,4-d ihydro-2H-quino- 
line-1-carboxylic acid, isopropyl ester; 

[2R,4S]-4-[(3,5-d/s-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro- 
2H-quinoline-1-carboxylic acid, isopropyl ester; or ziprasidone. 

A composition according to any of Claims 1 to 3 wherein said polymer is hydroxypropyl methyl cellulose acetate 
succinate, hydroxypropyl methyl cellulose succinate, hydroxypropyl cellulose acetate succinate, hydroxyethyl me- 
thyl cellulose succinate, hydroxyethyl cellulose acetate succinate, hydroxypropyl methyl cellulose phthalate, hy- 
droxyethyl methyl cellulose acetate succinate, hydroxyethyl methyl cellulose acetate phthalate, carboxyethyl cel- 
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lulose, ethyl carboxymethyl cellulose, carboxymethyl cellulose, carboxymethyl ethyl cellulose, cellulose acetate 
phthalate, methyl cellulose acetate phthalate, ethyl cellulose acetate phthalate, hydroxypropyl cellulose acetate 
phthalate, hydroxypropyl methyl cellulose acetate phthalate, hydroxypropyl cellulose acetate phthalate succinate, 
hydroxypropyl methyl cellulose acetate succinate phthalate, hydroxypropyl methyl cellulose succinate phthalate, 
cellulose propionate phthalate, hydroxypropyl cellulose butyrate phthalate, cellulose acetate trimellitate, methyl 
cellulose acetate trimellitate, ethyl cellulose acetate trimellitate, hydroxypropyl cellulose acetate trimellitate, hy- 
droxypropyl methyl cellulose acetate trimellitate, hydroxypropyl cellulose acetate trimellitate succinate, cellulose 
propionate trimellitate, cellulose butyrate trimellitate, cellulose acetate terephthalate, cellulose acetate isophtha- 
late, cellulose acetate pyridinedicarboxylate, salicylic acid cellulose acetate, hydroxypropyl salicylic acid cellulose 
acetate, ethylbenzoic acid cellulose acetate, hydroxypropyl ethylbenzoic acid cellulose acetate, ethyl phthalic acid 
cellulose acetate, ethyl nicotinic acid cellulose acetate, or ethyl picolinic acid cellulose acetate, or a neutralised 
form of any thereof. 

7. A composition according to any of Claims 1 to 3 wherein said polymer is hydroxypropyl methyl cellulose acetate, 
hydroxypropyl methyl cellulose, hydroxypropyl cellulose, methyl cellulose, hydroxyethyl methyl cellulose, hydrox- 
yethyl cellulose acetate, or hydroxyethyl ethyl cellulose. 

8. A composition according to any of Claims 1 to 3 wherein said polymer is a carboxylic acid-functionalised polymeth- 
acrylate, a carboxylic acid-functionalised polyacrylate, an amine-functionalised polyacrylate, an amine-fuctional- 
ised polyacrylate or polymethacrylate, a protein, or a carboxylic acid-functionalised starch. 

9. A composition according to any of Claims 1 to 3 wherein said polymer is a vinyl polymer or copolymer having at 
least one substituent selected from the group comprising hydroxyl, alkylacyloxy, and cyclicamido, a vinyl copolymer 
having at least one hydrophilic, hydroxyl-containing repeat unit and at least one hydrophobic, alky- or aryl-con- 
taining repeat unit, a polyvinyl alcohol having at least a portion of its repeat units in the unhydrolysed (vinyl acetate) 
form, a polyvinyl alcohol-polyvinyl acetate copolymer, a polyvinylpyrrolidone, a polyethylene-polyvinyl alcohol co- 
polymer, or a polyoxyethylene-polyoxypropylene block copolymer. 

10. A composition according to any of Claims 1 to 3 wherein said polymer is hydroxypropyl methyl cellulose acetate 
succinate, hydroxypropyl methyl cellulose phthalate, cellulose acetate phthalate, cellulose acetate trimellitate, hy- 
droxypropyl methyl cellulose, hydroxypropyl cellulose, carboxymethyl ethyl cellulose, polyvinyl alcohols, polyvi- 
nylpyrrolidone, polyoxyethylene-polyoxypropylene block copolymers, or a blend of any thereof. 

11. A composition according to any of Claims 1 to 3 wherein said solubility-improved drug form is the cyclodextrin/ 
drug form, said drug is ziprasidone, and said polymer is hydroxypropyl methyl cellulose acetate succinate, cellulose 
acetate phthalate, or carboxymethyl ethyl cellulose. 

12. A composition according to any of Claims 1 to 3 wherein the solubility-improved drug form comprises a CETP 
inhibitor or a CCR1 inhibitor. 

13. A composition according to any of Claims 1 to 12 for use as a medicament. 

14. The use of a drug in a solubility-improved form which provides, when administered to a use environment, at least 
one of a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a 
lowest solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution rate 
of said lowest solubility form of said drug in said use environment, for the manufacture of a medicament combined 
with a concentration-enhancing polymer for the treatment of a condition for which is required a maximum concen- 
tration of said drug in said use environment that is at least 1 .25-fold a maximum concentration of said drug provided 
by a control composition, wherein said control composition is an equivalent quantity of said drug in said solubility- 
improved form alone. 

15. The use of a drug in a solubility-improved form which provides, when administered to a use environment, at least 
one of a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a 
lowest solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution rate 
of said lowest solubility form of said drug in said use environment, for the manufacture of a medicament combined 
with a concentration-enhancing polymer for the treatment of a condition for which is required a dissolution area 
under the concentration versus time curve for any period of at least 90 minutes between the time of introduction 
into the use environment and about 270 minutes following introduction into the use environment that is at least 
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1 .25-fold the corresponding area under the curve provided by a control composition, wherein said control compo- 
sition is an equivalent quantity of said drug in said solubility-improved form alone. 

16. The use of a drug in a solubility-improved form which provides, when administered to a use environment, at least 
s one of a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a 

lowest solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution rate 
of said lowest solubility form of said drug in said use environment, for the manufacture of a medicament combined 
with a concentration-enhancing polymer for the treatment of a condition for which is required a relative bioavaila- 
bility that is at least 1 .25-fold that of a control composition, wherein said control composition is an equivalent 
10 quantity of said drug in said solubility-improved form alone. 

17. The use of a drug in a solubility-improved form which provides, when administered to a use environment, at least 
one of a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a 
lowest solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution rate 

15 of said lowest solubility form of said drug in said use environment, for the manufacture of a medicament for the 

treatment of a condition for which is required a maximum concentration of said drug in said use environment that 
is at least 1 .25-fold a maximum concentration of said drug provided by a control composition, wherein said control 
composition is an equivalent quantity of said drug in said solubility-improved form alone, for administration to 
patients concomitantly receiving a concentration-enhancing polymer. 

20 

18. The use of a drug in a solubility-improved form which provides, when administered to a use environment, at least 
one of a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a 
lowest solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution rate 
of said lowest solubility form of said drug in said use environment, in the manufacture of a medicament for the 

25 treatment of a condition for which is required a dissolution area under the concentration versus time curve for any 

period of at least 90 minutes between the time of introduction into the use environment and about 270 minutes 
following introduction into the use environment that is at least 1 .25-fold the corresponding area under the curve 
provided by a control composition, wherein said control composition is an equivalent quantity of said drug in said 
solubility-improved form alone, for administration to patients concomitantly receiving a concentration-enhancing 

30 polymer. 

19. The use of a drug in a solubility-improved form which provides, when administered to a use environment, at least 
one of a dissolved drug concentration in said use environment that exceeds an equilibrium concentration of a 
lowest solubility form of said drug in said use environment and a dissolution rate that exceeds a dissolution rate 

35 of said lowest solubility form of said drug in said use environment, in the manufacture of a medicament for the 

treatment of a condition for which is required a relative bioavailability that is at least 1 .25-fold that of a control 
composition, wherein said control composition is an equivalent quantity of said drug in said solubility-improved 
form alone, for administration to patients concomitantly receiving a concentration-enhancing polymer. 
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